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"O f a l l  the  d i s e a s e s  w h ic h  a f fe c t  
m a n k in d  the c a n c e r  i s  the  m o s t  
g r ie v o u s  and  r e b e l l i o u s  and  i s
g e n e r a l ly  i n c u r a b l e ........................"
R ic h a r d  W is e m a n ,  1676.
"A ll  k n o w led g e  i s  of i t s e l f  of so m e  
v a lu e .  T h e r e  i s  n o th in g  so m in u te  
o r  i n c o n s id e r a b le  th a t  I w ou ld  n o t  
r a t h e r  know  i t  th an  n o t .  "
D r .  S a m u e l  J o h n so n .
A r e v ie w  of the  c l in ic a l  and  p a th o lo g ic a l  
f e a t u r e s  e x h ib i te d  by 2 ,0 0 0  c o n se c u t iv e  
p a t i e n t s  w ith  c a r c i n o m a  of the  s to m a c h  
h a s  b e e n  m a d e  in  an  e n d e a v o u r  to  e n q u i r e  
in to  the  n a t u r a l  h i s t o r y  of the  d i s e a s e  and 
to d e t e r m in e  th o s e  f a c t o r s  w h ic h  m a y  be 
of p r o g n o s t i c  v a lu e .
T h e s e  2 ,0 0 0  p a t i e n t s  r e p r e s e n t  the  to ta l  
c a n c e r  c l in ic  e x p e r i e n c e  of c a r c i n o m a  of 
the  s to m a c h  in  the  P r o v in c e  of S a s k a tc h e w a n  
d u r in g  the  y e a r s  1 9 3 2 -5 5 ,  in c lu s iv e .
IN TRO D U C TIO N
S a s k a tc h e w a n  i s  a  l a r g e  C a n a d ia n  p ro v in c e  w h ich  
c o v e r s  an a r e a  a p p r o x im a te ly  two and a h a l f  t i m e s  th a t  of the  
e n t i r e  U n ited  K in g d o m , b u t  b o a s t s  a  p o p u la t io n  c o n s id e r a b ly  
l e s s  th a n  th a t  o f  the  c i ty  of M o n t r e a l .
In i t s  h a l f  c e n tu r y  of e x i s t e n c e  a s  a  s e l f -g o v e rn in g  
p r o v in c e  m a n y  c h a n g e s  have  o c c u r r e d  a ffe c t in g  the  w e l f a r e  of 
i t s  p o p u la t io n .  N ot the  l e a s t  b e n e f ic ia l  of th e s e  w a s  the  
in s t i tu t io n  of the  S a s k a tc h e w a n  C a n c e r  C o m m is s io n  w h ich  
w a s  c r e a t e d  by the  p r o v in c ia l  g o v e r n m e n t ,  a t  the  r e q u e s t  
of the  m e d ic a l  p r o f e s s i o n ,  in 1930, to a d v ise  on the  m e a s u r e s  
w h ich  shou ld  be a d o p ted  to e n s u r e  n o t i f i c a t io n ,  d ia g n o s i s  and 
t r e a t m e n t  of c a n c e r .
A s  a r e s u l t  of the  r e c o m m e n d a t io n s  m a d e ,  the  
p r o v in c ia l  g o v e rn m e n t  p ro v id e d  two w e l l  eq u ip p ed  c a n c e r  c l in ic s  
one in  R e g in a  in  the  so u th ,  an d  the  o th e r  in S a sk a to o n  in the
n o r t h e r n  p a r t  of the  p r o v in c e .  A ll  p h y s ic i a n s  p r a c t i s i n g  
w ith in  the p ro v in c e  and  a l l  h o s p i t a l s  r e c e iv in g  g o v e rn m e n t  
f in a n c ia l  a id  w e re  r e q u i r e d ,  by the C a n c e r  C o n t ro l  A c t ,  to 
no tify  a l l  c a s e s  of c a n c e r  c o m in g  w ith in  t h e i r  r e s p o n s ib i l i t y .
An a d d i t io n a l  s o u rc e  of c o n f i r m a to r y  in f o r m a t io n  f r o m  w hich  
the  in c id e n c e  of c a n c e r  in  the  p r o v in c e  cou ld  be c o m p u te d  
w a s  the  l e g i s l a t i o n  p ro v id in g  fo r  the  c o m p u ls o r y  e x a m in a t io n  
by c o m p e te n t  p a th o lo g is t s  of a l l  t i s s u e  r e m o v e d  a t  o p e r a t io n .  
T h e s e  p a th o lo g ic a l  r e c o r d s  a r e  a v a i la b le  f o r  s u r v e y .
F r o m  a m o d e s t  b u t a m b i t io u s  b e g in n in g  the c a n c e r  
o r g a n i s a t i o n  d e v e lo p e d ,  and  in 1944 a t ta in e d  so m e  d e g r e e  of 
m a t u r i t y  w h en  the P r o v i n c i a l  G o v e r n m e n t  in t r o d u c e d  and 
p a s s e d  l e g i s l a t i o n  to m a k e  the c a n c e r  s e r v i c e  e n t i r e ly  f r e e  
to  r e s i d e n t s  of the  p r o v in c e .  W ith  the  e s t a b l i s h m e n t  o f  f r e e  
d ia g n o s t ic  and t r e a t m e n t  f a c i l i t i e s  and  f r e e  h o s p i t a l i z a t i o n ,  
a l l  f in a n c ia l  b a r r i e r s  to  the  e a r l y  d ia g n o s i s  and  t r e a t m e n t  
of c a n c e r  w e r e  r e m o v e d .
The c l in ic s  f o r m  a  s e p a r a t e  and  d i s t i n c t  u n i t  in 
the  l a r g e  g e n e r a l  h o s p i t a l s  in  w h ic h  th e y  a r e  s i tu a te d ,  and  a r e  
s ta f fe d  by  fu l l  t im e  s a l a r i e d  s p e c i a l i s t s ,  in c lu d in g  i n t e r n i s t s ,  
r a d i o t h e r a p i s t s  and  a  s u r g e o n .
No p a t i e n t  i s  a d m i t te d  to the  c l in ic s  u n le s s  he  h a s  
b e e n  r e f e r r e d  by h i s  p r iv a te  p h y s ic i a n ,  and  th en  on ly  w hen  a 
d ia g n o s i s  o f  c a n c e r  h a s  b e e n  m a d e  o r  i s  s u s p e c te d .  T h is  
p r o v i s io n  w a s  m a d e  to  e n s u r e  th a t  the  e f f ic ie n c y  of the  c l in ic s  
w o u ld  n o t  be  d i lu te d  by th o se  m e m b e r s  o f  the  p u b lic  who w ish e d  
to  a v a i l  t h e m s e l v e s  of a f r e e  m e d ic a l  s e r v i c e ,  b u t  in w hom  th e re  
w a s  l i t t l e  s y m p to m a t ic  e v id e n c e  to s u p p o r t  a  d ia g n o s i s  of c a n c e r .  
M o r e o v e r ,  a d m is s io n  to the  c l in ic s  w ith o u t  r e f e r r a l  w ou ld  have  
d e fe a te d  th e  w is h  of the  s ta f f  of the  c l in ic s  to c o - o p e r a t e  r a t h e r  
th an  c o m p e te  w ith  t h e i r  c o l le a g u e s  in p r iv a te  p r a c t i c e .  The 
c a n c e r  o r g a n i s a t i o n  is  b a s e d  on the goodw ill  of the  p r o f e s s i o n  
a s  a  w h o le ,  on i t s  e f f o r t  to c o n t ro l  an d  im p r o v e  the  d ia g n o s i s  
and  t r e a t m e n t  o f  c a n c e r ,  and on the  b e l i e f  th a t  the  g e n e r a l  
p r a c t i t i o n e r  i s  an  i n t e g r a l  p a r t  of the  s e r v i c e  and i t s  f i r s t  l ine  
in c a n c e r  d e te c t io n .
W hen e a c h  p a t i e n t  h a s  b e e n  fu l ly  in v e s t ig a te d  in  the  
c l i n i c s ,  a  c o m p le te  r e c o r d  of h i s  h i s t o r y  and the  r e s u l t s  of h i s  
c l in ic a l  and a n c i l l a r y  e x a m in a t io n s  a r e  p r e s e n t e d  a t  a  d a i ly  
s ta f f  c o n fe re n c e  w h e r e  the  d ia g n o s e s  and  th e  b e s t  f o r m s  of 
t r e a t m e n t  a r e  d i s c u s s e d .
E v e r y  p a t i e n t ,  w h e th e r  he h a s  r e c e i v e d  t r e a t m e n t  o r  
n o t ,  i s  e x p e c te d  to r e t u r n  to the  c l in ic s  fo r  e x a m in a t io n  a t  
r e g u l a r  i n t e r v a l s  u n t i l  d e a th .  An e f f o r t  i s  m a d e  to o b ta in  
a u to p sy  e x a m in a t io n  in a s  m a n y  c a s e s  a s  p o s s ib l e .  The 
c o m p le te n e s s  of the  r e v ie w  s y s te m  ad o p ted  m a y  be m e a s u r e d  by
the  f a c t  th a t ,  in the  p r e s e n t  s u rv e y  on g a s t r i c  c a n c e r ,  u p - to - d a te  
r e c o r d s  w e r e  o b ta in e d  f r o m  the  c l in ic  c h a r t s  in a l l  b u t  two 
p a t i e n t s ,  r e p r e s e n t i n g  a fo l lo w -u p  f a i lu r e  of only  one te n th  of 
one p e r  c e n t .
W hen p a t i e n t s  a r r i v e  a t  a  t e r m i n a l  p h a se  of t h e i r  d i s e a s e  
and a r e  u n f i t  to c o m e  to  the  c l in ic s  fo r  r e v ie w  e x a m in a t io n ,  
t h e i r  p r iv a te  p h y s ic i a n s  a s s u m e  r e s p o n s ib i l i t y  fo r  t h e i r  c a r e  
an d  in  r e t u r n  fo r  th e i r  s e r v i c e s  and fo r  su b m it t in g  r e g u l a r  
m e d ic a l  r e p o r t s ,  a r e  p a id  by the C a n c e r  C o m m is s io n  on a 
fee  f o r  s e r v i c e  b a s i s .
The c o s t  of the  c a n c e r  s e r v i c e s  in S a s k a tc h e w a n  
h a s  r i s e n  s te a d i ly  e a c h  y e a r ,  and  w h ile  i t s  to ta l  m a y  a p p e a r  
f o r m i d a b l e ,  i t  h a s  n e v e r  e x c e e d e d  $ 1 .8 2  p e r  h e a d  of the  
p o p u la t io n .
The d a ta  p r e s e n t e d  in th i s  r e v ie w  h a v e  b e e n  d ra w n  
f r o m  the  r e c o r d s  of the  S a s k a tc h e w a n  C a n c e r  C o m m is s io n .
C H A P T E R  I 
TH E IN C ID EN C E OF GASTRIC C A N C E R
In th e  v o lu m in o u s  l i t e r a t u r e  r e l a t i v e  to the  m a n y  
p r o b le m s  a s s o c i a t e d  w ith  the  s tudy  of g a s t r i c  c a n c e r ,  t h e r e  
i s  a  m a r k e d  p a u c i ty  of a u th o r i t a t iv e  d a ta  on th e  in c id e n c e  of 
th e  d i s e a s e .  The c o m p a r a t i v e  a b s e n c e  of in fo r m a t io n  d o es  
n o t  r e f l e c t  a  l a c k  of i n t e r e s t ,  b u t  i s  an e x p r e s s i o n  of the 
d if f icu l ty  in o b ta in in g  d a ta  w h ic h  w ould  s a t i s f y  s t a t i s t i c a l  
d e m a n d s  and w h ich  w ou ld  a llow  fo r  the  c a lc u la t io n  of in c id e n c e  
r a t e s  in t e r m s  of s p e c if ic  p o p u la t io n  g ro u p s  e x p o se d  to the  
d i s e a s e .  S tu d ie s  of in c id e n c e  b a s e d  on the e x p e r i e n c e  of l a r g e  
h o s p i t a l s  and  c l in ic s  a r e  u n r e l i a b l e  b e c a u s e  the  r a t e s  o b ta in e d  
c an n o t  be r e l a t e d  to the  p o p u la t io n  a s  a  w h o le .  S im i l a r ly ,  
m o r t a l i t y  r e c o r d s  a r e  n o t  a v a l id  s o u rc e  of a c c e p ta b le  d a ta  
b e c a u s e  th ey  d o c u m e n t  only  th o s e  c a s e s  in  w h ich  t r e a t m e n t  
h a s  b e e n  u n s u c c e s s f u l ,  and give no in d ic a t io n  of the  n u m b e r  
of new  c a s e s  w h ich  a r i s e  in any one y e a r  w ith in  a p o p u la t io n
of know n s iz e  and  w h o se  age and sex  d i s t r ib u t io n s  h av e  b e e n  
d e t e r m in e d .  M o r e o v e r ,  m o r t a l i t y  d a ta  a r e  s u s p e c t  b e c a u s e  
the  r e c o r d e d  c a u s e  of d e a th  in m a n y  c a s e s  i s  u n s u p p o r te d  by 
m i c r o s c o p i c  o r  o th e r  p ro o f  and o c c a s io n a l ly  m a y  be b a s e d  
o n ly  upon s u p p o s i t io n .
The on ly  m e th o d  w h e re b y  a r e a s o n a b ly  a c c u r a t e  
in c id e n c e  of g a s t r i c  c a n c e r  can  be  a s c e r t a i n e d  is  by the  s tu d y , 
o v e r  m a n y  y e a r s ,  of the  f r e q u e n c y  w ith  w h ic h  the  d i s e a s e  a r i s e s  
in a  d e f in i te  and  d e f in e d  p o p u la t io n  g ro u p .  W hile  th i s  is  the 
ob v ious  a p p r o a c h ,  i t  i s  n o t  r e a d i l y  a t ta in a b le  b e c a u s e  c a n c e r ,  
fo r  the  m o s t  p a r t ,  i s  n o t  a  n o t i f ia b le  d i s e a s e ,  and few  c a n c e r  
o r g a n iz a t io n s  a r e  eq u ip p ed  to  d i s c o v e r  a l l  of the  c a s e s  of c a n c e r  
w h ich  o c c u r  w ith in  th e i r  p r o v in c e .  A s a r e s u l t ,  i n fo r m a t io n  on 
a c tu a l  in c id e n c e  te n d s  to be f r a g m e n t a r y .  It i s  t h e r e f o r e  
im p o r t a n t  to m e a s u r e  the  d e g r e e  in w h ich  the  c a s e  f ind ing  
p r o g r a m m e ,  w ith in  a know n p o p u la t io n  g r o u p ,  i s  s u c c e s s f u l .
In 1948, W a tso n  co n d u c te d  a p a in s ta k in g  s u rv e y  of 
the  in c id e n c e  of c a n c e r  in S a s k a tc h e w a n  and found th a t ,  by 
e x a m in in g  a l l  h o s p i t a l  r e c o r d s  an d  p a th o lo g ic a l  r e c o r d s  in 
th e  p ro v in c e  fo r  th a t  y e a r ,  e ig h ty - f iv e  p e r  c e n t  of p a t ie n t s  
w ith  c a n c e r  h a d  b e e n  r e f e r r e d  to the  c a n c e r  c l i n i c s .  T h e re  
w a s  s u b s ta n t ia l  e v id e n c e  th a t  of th o se  c a s e s  n o t  r e f e r r e d  to 
the C a n c e r  C o m m is s io n ,  the  m a j o r  p r o p o r t io n  w a s  of the l e s s  
l e th a l  v a r i e t i e s  of the d i s e a s e .  I t h a s  b e e n  e s t i m a te d  th a t  
s in ce  1948, m o r e  th an  n in e ty  p e r c e n t  of p a t ie n t s  w ith  c a n c e r  
in the  p r o v in c e ,  e ac h  y e a r ,  have  b e e n  in v e s t ig a te d  w ith in  the
c a n c e r  o r g a n iz a t io n .  It w ou ld  a p p e a r  th a t  w ith  a c c e s s  to the 
w e l l  d o c u m e n te d  r e c o r d s  of th e s e  p a t ie n t s  a r e a s o n a b le  e s t im a te  
of the  in c id e n c e  of g a s t r i c  c a n c e r  o c c u r r in g  in  S a s k a tc h e w a n  
c an  be m a d e .
F o r  p u r p o s e s  of a c c u r a c y  the  p e r io d  fo llow ing  the 
in t r o d u c t io n  of the  c o m p r e h e n s iv e  and  f r e e  s e r v i c e  h a s  b e e n  
ta k e n  to f o r m  the  b a s i s  of th e  c a lc u la t io n  of in c id e n c e .
B e c a u s e  s t a t i s t i c a l  s tu d ie s  of in c id e n c e  m u s t  n e c e  s s a r i l y  
be l im i t e d  to the  c o l le c t io n  of d a ta  c o n c e rn in g  d ia g n o se d  
c a s e s ,  on ly  th o s e  p a t i e n t s  in v e s t ig a te d  a t  the  c l in ic s  w i l l  be 
c o n s id e r e d  in the a n a l y s i s .
TH E P O P U L A T IO N  IN SASKATCHEW AN
The a v e r a g e  p o p u la t io n  in S a s k a tc h e w a n  d u r in g  the  
p e r io d  b e tw e e n  1945 and 1955 w a s  8 4 5 ,0 0 0 .  The p r o p o r t io n  
of m a l e s  to f e m a le s  w a s  1. 1 to o n e .  S ix ty - tw o  p e r c e n t  of 
the  to ta l  p o p u la t io n  w a s  u n d e r  the  age of t h i r t y - f iv e  y e a r s ,  
w ith  s ix ty  p e r c e n t  of the m a l e s  and  s ix ty - f o u r  p e r c e n t  of the  
f e m a l e s  o ccu p y in g  the  y o u n g e r  age g ro u p  (F ig .  1). T h e re  w a s  
v e r y  l i t t l e  a l t e r a t i o n  in the  age p a t t e r n  b e tw e e n  the y e a r s  1945 
and 1955, the  on ly  n o ta b le  change  b e in g  a s l ig h t  i n c r e a s e  in the 
p r o p o r t io n  of the  p o p u la t io n  o v e r  the  age of s ix ty  y e a r s ,  f r o m
1 0 .4  p e r c e n t  to 1 2 .2  p e r c e n t .  It i s  a p p a r e n t  f r o m  th i s  age 
d i s t r i b u t i o n  th a t  the p o p u la t io n  of S a s k a tc h e w a n  is  p re d o m in a n t ly  
young  and a m a r k e d  m in o r i t y  i s  in the  age g ro u p  in w h ich  c a n c e r  
o c c u r s  m o s t  c o m m o n ly .  A s  a d i r e c t  r e s u l t  of t h i s ,  i t  w ou ld  be
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e x p e c te d  th a t  th e  in c id e n c e  o f c a n c e r  in g e n e r a l ,  and of 
g a s t r i c  c a n c e r  in p a r t i c u l a r ,  w ould  be  m u c h  lo w e r  th an  
th a t  r e p o r t e d  fo r  the  p o p u la t io n  in o th e r  g e o g ra p h ic  r e g io n s  
in w h ich  the  age  d i s t r ib u t io n  c u rv e  e x h ib i t s  a  p r e p o n d e r a n c e  
in the  o ld e r  age  g ro u p s .
C A N C E R  IN C ID E N C E  IN SASKATCHEW AN
D u rin g  the  y e a r s  b e tw e e n  1945 and  1955 th e r e  w a s  
a m o d e r a t e  i n c r e a s e  in the to ta l  in c id e n c e  of c a n c e r  in  the  
p r o v in c e  of S a s k a tc h e w a n .  The a v e r a g e  in c id e n c e  o v e r  the  
l a s t  f ive  y e a r s  of the s u rv e y  w a s  213 p e r  100 ,000  of the  
p o p u la t io n ,  w ith  the r e s p e c t i v e  in c id e n c e s  in m a l e s  and 
f e m a le s  b e in g  242 and 181. The to ta l  in c id e n c e  c o r r e s p o n d s  
w ith  the  s e v e n  y e a r  a v e r a g e  in c id e n c e  of 2 0 7 .8  p e r  100 ,000  
r e p o r t e d  by  M acd o n a ld  of C o n n e c t ic u t  in 1948, b u t  i s  
d i s t in c t ly  l e s s  th an  th a t  r e p o r t e d  by D o rn  (1944} who gave 
an  in c id e n c e  r a t e  of 230 new  c a s e s  a n n u a l ly  p e r  1 00 ,000  of 
the  p o p u la t io n .  It i s  of i n t e r e s t  to n o te  th a t  in the  p r e s e n t  
s e r i e s  the  in c id e n c e  in m a l e s  i s  m u c h  h ig h e r  th an  in f e m a le s  
(T ab le  2). B o th  M a c d o n a ld  and  D o rn  r e p o r t  the  in c id e n c e  
am o n g  f e m a l e s  to  be  m u c h  h ig h e r  th an  in m a l e s .  In the  
C o n n e c t ic u t  s e r i e s ,  w h ich  r e p r e s e n t s  the e x p e r ie n c e  of c a n c e r  
in c id e n c e  in  a  p o p u la t io n  of a p p r o x im a te ly  t h r e e  q u a r t e r s  of a 
m i l l io n  p eo p le  and  w h ich  c o r r e s p o n d s  in n u m b e r  to the 
p o p u la t io n  of S a s k a tc h e w a n ,  the  in c id e n c e  of c a n c e r  of a l l
A V ER A G E IN C ID EN C E O F A L L  PR IM A R Y  
C A N C E R  1951-55  IN SASKATCHEW AN
213 P E R  1 00 ,000  
M A L E S 242 P E R  100 ,0 0 0  
F E M A L E S  181 P E R  100 ,0 0 0
T A B L E  1.
Y EA R
INCIDENCE P E R  ! 
1 0 0 ,0 0 0  BOTH 
3EXES (CRUDE)
N C ID E N C E  P E R  
1 0 0 ,0 0 0  M A L E S 
(CRUDE)
[N CID EN CE P E R  
1 0 0 ,0 0 0  F E M A L E S  
(CRUDE)
1945 124 139 109
1946 143 159 126
1947 163 181 142
1948 169 193 143
1949 184 212 154
1950 192 216 167
1951 197 212 182
1952 219 251 186
1953 209 244 170
1954 215 244 183
1955 224 259 186
IN C ID EN C E P E R  100 ,0 0 0  A L L  C A N C E R  
SASKATCHEW AN 1945-54
T A B L E  2
s i t e s  in m a l e s  w a s  1 9 4 .4  p e r  100 ,000  and  in f e m a l e s  221. 2 
p e r  1 0 0 ,0 0 0 .  The only  r e a s o n  w h ich  can  be o f f e re d  f o r  the  
d i f f e r e n c e  in sex  d i s t r ib u t io n  of c a n c e r  b e tw e e n  the  S a sk a tc h e w a n  
and  C o n n e c t ic u t  s tu d ie s  is  the  m a r k e d  p r e p o n d e r a n c e  of young 
f e m a le s  in the  g e n e r a l  p o p u la t io n  of the  f o r m e r  r e g io n .
TH E D ISTRIBU TIO N  OF C A N C E R  ACCORDING TO  SITE IN 
SASKATCHEW AN
E x a m in a t io n  of the  r e c o r d s  of the  C a n c e r  C o m m is s io n  
r e v e a l s  t h a t ,  in the  tw e n ty - fo u r  y e a r  i n t e r v a l  b e tw e e n  1932 and 
1955 the  sk in  w a s  the  c o m m o n e s t  s i te  o f  c a n c e r .  Of 2 3 ,9 8 4  
p r i m a r y  c a n c e r s  in 2 2 ,4 3 8  p a t ie n t s  2 1 .3  p e r  c en t  of the  l e s io n s  
w e r e  lo c a t e d  in the  sk in .  The g a s t r o - i n t e  s t in a l  t r a c t  w a s  
p r i m a r i l y  in v o lv ed  in 20 . 5 p e r  c en t  of the  c a s e s ,  c o n s t i tu t in g  
the  s e c o n d  m o s t  f r e q u e n t ly  e n c o u n te r e d  s ite  o f  the  d i s e a s e .
(T ab le  3).
A d e ta i le d  e x a m in a t io n  of the  r e l a t i v e  in c id e n c e  of 
c a n c e r  invo lv ing  the d ig e s t iv e  s y s te m  a t  v a r io u s  l e v e l s  r e v e a l s  
th a t  the  s to m a c h  i s  th e  s ite  of c a n c e r  in m o r e  th a n  tw o - f i f th s  
of a l l  g a s t r o - i n t e  s t in a l  l e s i o n s .  (T ab le  4).
TH E Y EAR TO Y EA R IN C ID EN C E O F  GASTRIC C A N C E R , W ITH 
CO M PARISO N  O F C A N C E R  INVOLVING C E R T A IN  O T H E R  SITES
(F ig .  4 ,  5 and 6) .
Study of th e  c ru d e  r a t e s  of in c id e n c e  of c a n c e r  in 
v a r io u s  s i t e s  r e l a t i v e  to th a t  of g a s t r i c  c a n c e r  r e v e a l s  the
SITE N U M B E R  
O F CASES
P E R  C E N T  
O F T O T A L
Skin 5097 2 1 .3
G a s t r o - i n t e  s t in a l 4917 20. 5
B r e a s t 2699 11 .3
L ip 2349 9 .8
F e m a le  G e n i ta l ia 2195 9 .2
G e n i to u r in a r y 1956 8. 1
R e s p i r a t o r y 1025 4 . 3
Or al 453 1 .9
Bone 349 1.4
M is c e l la n e o u s 2944 12. 2
T o ta l 2 3 ,9 8 4 1 00 .0
D IST R IB U T IO N  O F 2 3 ,9 8 4  PR IM A R Y  CA N C ERS IN 
2 2 ,4 3 8  P A T IE N T S
SASKATCHEW AN 1932-55
T A B L E  3
o
.o•4-
in
DISTRIBUTION O F  2 3 , 9 8 4  PRIMARY CANCERS 
IN 2 2 , 4 5 5  CONSECUTIVE PATIENTS. 
SASKATCHEWAN 1 9 3 2 - 1 9 5 5 .
F I G U R E  2
SITE
N U M B E R  
OF CASES
P E R  C E N T  
OF T O T A L
S to m a c h 2 ,0 0 0 4 0 .7
C olon 1 ,0 7 8 2 1 .9
R e c tu m  and A nus 958 19. 5
P a n c r e a s 363 7 .4
G a l l  B la d d e r ,  B ile  
D u c ts  and  L iv e r 293 5 .9
E so p h ag u s 201 4 . 1 .
S m a l l  Inte s t ine 24 0 .5
T o ta l  
1 .. ..................... . .... .  .
4 ,9 1 7 100 .0
D IST R IB U T IO N  O F 4917 S E P A R A T E  PR IM A R Y  
C A N C E RS O F THE G A ST R O IN T E ST IN A L  TR A C T
SASKATCHEW AN 1932-55
T A B L E  4
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DISTRIBUTION OF 4917 PRIMARY 
CANCERS OF THE GASTRO - IN ­
TESTINAL TRACT. SASK.1932-55
F I G U R E  3
i n t e r e s t i n g  f ind ing  th a t ,  f r o m  y e a r  to y e a r ,  the  in c id e n ce  of 
e a c h  r e g io n a l  c a n c e r  i s  s i m i l a r  w ith  th e  e x c e p t io n  of the  
d i s e a s e  a s  i t  a f f e c t s  the  b ro n c h i  and  lung  p a r e n c h y m a .  A 
p ro n o u n c e d  i n c r e a s e  in the  in c id e n c e  of r e s p i r a t o r y  c a n c e r  is  
e v id e n t  d u r in g  the  e le v e n  y e a r  p e r io d  b e tw ee n  1945 to 1955 
w ith  th e  in c id e n c e ,  e s p e c ia l l y  in  m a l e s ,  a p p ro a c h in g  th a t  of 
g a s t r i c  c a r c in o m a  in the  l a s t  y e a r  of the  s u rv e y .  It i s  p ro b a b le  
th a t  th is  i n c r e a s e  e a c h  y e a r ,  i s  due in g r e a t e r  p a r t  to i n c r e a s e d  
v ig i la n c e  by the  g e n e r a l  m e d ic a l  p r a c t i t i o n e r s  and im p r o v e d  
d ia g n o s i s ,  r a t h e r  th an  to an  a c tu a l  d r a m a t i c  i n c r e a s e  in the 
f r e q u e n c y  of the  d i s e a s e  o v e r  the  p e r io d .
THE SEX IN C ID EN C E O F GASTRIC C A N C E R
It i s  g e n e r a l ly  r e c o g n i s e d  th a t  c a n c e r  of the  s to m a c h  
o c c u r s  m o r e  f r e q u e n t ly  in m a le s  th a n  in f e m a l e s ,  b u t  t h e r e  i s  
c o n s id e r a b le  d i s p a r i t y  b e tw e e n  the  v a r io u s  e s t i m a t e s  of the 
c o m p a r a b le  in c id e n c e .  In the S a s k a tc h e w a n  s e r i e s  m a l e s  w e re  
a f fe c te d  a p p r o x im a te ly  th r e e  t i m e s  m o r e  f r e q u e n t ly  th an  f e m a l e s .  
C a lc u la te d  on the  sex  r a t e s  of in c id e n c e  of the  d i s e a s e ,  the  r a t i o  
of m a le  to  f e m a le  in v o lv e m e n t  w a s  Z. 5 to o n e .  In h e r  s u rv e y  in 
C o n n e c t ic u t ,  M acd o n a ld  (1948) found  the  sex  r a t i o  to be 1 .9  to 
o n e ,  w ith  the  in c id e n c e  in m a le s  p r e d o m in a t in g .  One ex p lan a t io n  
fo r  the  d i f f e r e n c e  b e tw ee n  the sex  in c id e n c e  of the  d i s e a s e  in 
C o n n e c t ic u t  and  S a sk a tc h e w a n  m a y  be the  f a c t  th a t  in the  f o r m e r  
a r e a  f e m a l e s ,  and e s p e c ia l l y  th o se  in th e  o ld e r  age g r o u p s ,  a r e  
g r e a t e r  in n u m b e r  in the  g e n e r a l  p o p u la t io n ,  w hile  in the  l a t t e r
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r e g io n ,  m a l e s  p re d o m in a te  in  n u m b e r  in a l l  age g ro u p s .
THE R E L A T IO N S H IP  B E T W E E N  AGE AND IN C ID EN C E 
OF GASTRIC CARCINOM A
G a s t r i c  c a n c e r  is  p r i m a r i l y  a d i s e a s e  of m id d le  
age and  s e n e s c e n c e  and  o c c u r s  w ith  g r e a t e s t  f r e q u e n c y  in 
th o s e  c o m m u n i t ie s  in w h ich  the  l i fe  e x p e c ta n c y  e x c e e d s  the  
s ix th  d e c a d e .  In S a s k a tc h e w a n ,  8 7 .6  p e r  c e n t  of the p a t ie n ts  
w ith  g a s t r i c  c a n c e r  w e r e  f i f ty  y e a r s  o f  age o r  m o r e ,  64. 6 p e r  
c e n t  w e r e  s ix ty  y e a r s  o r  m o r e  and  th i r t y  p e r  c e n t  w e r e  o v e r  
s ev e n ty  y e a r s  of a g e .  The in c id e n c e  of the  d i s e a s e  fo r  the  
v a r io u s  age and sex  g ro u p s  i s  show n in T a b le s  5 an d  6. I t  is  
a p p a r e n t  th a t  the  r i s k  of d ev e lo p in g  g a s t r i c  c a n c e r  i n c r e a s e s  
w ith  a g e .  F o r  m a l e s  the  c h an ce  of d e v e lo p in g  c a r c in o m a  of the  
s to m a c h  b e tw ee n  the  a g e s  of f i f ty - f iv e  and s ix ty - fo u r  y e a r s  is  
one in 1 ,4 3 0 ,  b e tw e e n  s ix ty - f iv e  and s ix ty -n in e  y e a r s ,  one in 
833 and  fo r  th o se  of sev e n ty  y e a r s  of age and o v e r  i t  i s  one in 
588. In f e m a l e s ,  the  r i s k  in e a c h  of th e s e  r e s p e c t iv e  age g ro u p s  
i s  one in  3 ,3 3 0 ,  one in  2 ,0 0 0  and one in 1 ,2 5 0  (T ab le  7). In a 
c o m m u n ity  in  w h ic h  t h e r e  is  su ch  a p r e p o n d e r a n c e  of young 
p e o p l e ,  the  in c id e n c e  r a t e  f o r  th o se  of 3 5 y e a r s  of age and o v e r  
i s  of i n t e r e s t  (T ab le  8).
The s t a n d a r d iz e d  r a t e s  of in c id e n c e  of g a s t r i c  c a r c in o m a  
in S a sk a tc h e w a n  a r e  p r e s e n t e d  in T ab le  9 . A c o m p a r i s o n  b e tw ee n  
th e s e  and th e  a g e - a d ju s te d  r a t e s  p u b l is h e d  by M acd o n a ld  (1948) 
and B o le s  and  B au m  (1955) is  p o s s ib l e .  The a v e r a g e  of the
AGE G ROU PIN G
T o ta l 2 5 -3 4 3 5 -4 4 4 5 -5 4 55-64 65-69
70
and
o v e r
T o ta l  R ate 1 5 .7 1 .7 6. 8 16.8 52. 6 9 0 .8 133 .7
M ale  R a te 2 1 .9 1 .6 8 .4 2 1 .5 6 7 .9 1 1 6 .4 171. 5
F e m a le  R a te 8 .9 1 .8 5 .0 1 1 .3 3 1 .4 52. 6 8 2 .2
GA STRIC C A N CER: R A T E  O F IN C ID EN C E P E R  100 ,000
O F P O P U L A T IO N  IN VARIOUS AGE G R OU PS
SASKATCHEW AN 1945-55
T A B L E  5
Age & sex 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955
B O T H 1 1 .6 1 3 .2 1 5 .5 1 5 .8 1 6 .8 16 . 1 1 7 .3 1 7 .2 16 .9 16. 6 1 6 .2
SEXES
M ALE 1 6 .4 18 .7 2 2 .0 2 2 .4 2 3 .3 2 1 .9 23. 6 2 3 .8 2 4 .2 2 3 .8 2 2 .9
2 5 -3 4 1 .5 1 .5 1 .0 1 .0 1 .6 2. 1 1. 1 1 .6 1 .6 1 .6 1 .6
3 5 -4 4 9 .1 8 .3 7 .6 6 .2 8 .0 8. 5 12 .0 8 .9 8 .6 5 .7 4 .3
4 5 -5 4 14. 5 1 5 .7 1 8 .3 2 0 .7 2 3 .9 2 2 .6 26. 2 2 5 .0 2 6 .3 2 3 .8 22. 6
5 5 -6 4 5 5 .9 6 1 .5 68. 1 7 1 .3 7 3 .3 6 7 .7 6 6 .4 6 9 .7 7 4 .8 61 . 1 6 6 .3
65-69 96. 8 114.1 135.4 143.2 128. 1 103.4 1 02 .7 107.5 119.9 117. 1 115.7
70 and .3 1 .5 152.4 188.9 172.9 174.8 166.7 184.3 183.0 170.0 175.6 178.4
o v e r
FEMALE 6. 1 7 .0 8 .2 8 .5 9 .6 9 .9 1 0 .4 1 0 .0 8 .9 8 .6 8 .7
25-34 2 .8 2 .2 2 .4 1 .6 2. 2 1 .6 1 .6 1. 1 0 .8 0 .8 0 .8
35-44 3 .7 4 . 4 2 .8 3 .5 3 .7 5 .3 4 .5 7 .0 7 .4 3. 1 1 .8
45 -54 8 .8 8 .9 8. 1 8. 1 11 .7 13. 6 1 3 .5 1 3 .4 11 .7 7 .3 5 .1
5 5 -64 2 6 .9 2 6 .9 3 3 .8 3 4 .9 3 8 .3 3 2 .5 3 1 .3 2 9 .0 2 6 .7 34. 1 3 7 .9
65-69 32 . 1 4 8 .3 56. 5 4 7 . 9 4 9 .2 5 3 .4 69. 2 5 9 .2 4 9 .8 4 6 .9 45 . 5
70 and 49 o 6 6 2 .8 7 9 .0 8 6 .3 9 1 .1 93 . 6 9 5 .5 8 8 .8 7 4 .9 8 2 .9 8 6 .9
o v e r
G ASTRIC C A N C E R: T H R E E  Y EA R MOVING A V ERA G E 
O F IN C ID E N C E  R A T E S  P E R  100 ,000  BY AGE AND SEX
SASKATCHEW AN 1945-55
T A B L E  6
SEX AGE G R O U P 
(YEARS)
IN C ID EN C E
M a le s
55 -  64 1 in 1 ,430
65 - 69 1 in 833
o v e r  70 1 in 588
F  e m a le  s
55 - 64 1 in 3 , 330
65 - 69 1 in 2 ,0 0 0
o v e r  70 1 in  1 ,250
T H E RISK O F  D E V E L O P IN G  GASTRIC 
C A N C E R  IN C R EA SE S W ITH AGE
T A B L E  7
Y EA R
IN C ID EN C E 
R A T E  O Y ER 
35 YEARS OF AGE
M A L E
IN C ID EN C E
F E M A L E
IN CID EN CE
1945 3 2 o 3 4 1 .4 2 0 .1
1946 33 . 1 33 . 1 19 o 9
1947 39 o 6 57. 1 17 .5
1948 5 0 .3 6 6 .8 2 9 .4
1949 35. 1 4 5 .3 22. 6
1950 45 . 1 6 l . 5 25. 1
1951 4 3 .6 5 3 .7 3 1 .5
1952 4 3 .5 5 8 .0 2 6 .4
1953 41 . 6 56. 6 23. 8
1954 3 9 .2 5 4 .7 2 1 .3
1955 4 2 . 5 5 7 .3 2 5 .2
GASTRIC C A N C E R : IN C ID EN C E P E R  1 00 ,000  ( CRUDE 
R A TE] IN P O P U L A T IO N  O V ER 35 YEARS
SASKATCHEW AN 1945-55
T A B L E  8 0
Y EA R
1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955
T O T A L 1 0 .9 11 .0 1 2 .6 15 .9 1 1 .4 14 .7 1 3 .4 1 3 .3 1 4 .2 13. 1 14. 1
M A L E 14. 6 1 5 .0 19 .0 2 1 .8 1 5 .5 2 0 .7 1 7 .4 1 8 .8 20. 6 1 8 .6 2 0 .4
FEMALE 6. 8 6 0 3 5 .3 9. 1 6 .7 7 .8 8 .7 7. 1 6 .9 7 .3 7 .0
GA STRIC C A N C E R: STA N D A R D IZ ED  R A T E S OF IN C ID EN C E
SASKATCHEW AN 1945-55
T A B L E  9 .
a g e - a d ju s t e d  in c id e n c e  o v e r  the  l a s t  f ive  y e a r s  of the  
S a s k a tc h e w a n  s tudy  i s  1 3 .6 ,  the s ev e n  y e a r  a v e r a g e  in 
the  M ac d o n a ld  s u rv e y  is  1 5 .6  and  the  a v e r a g e  of the  r e g io n a l  
in v e s t ig a t io n s  c o n d u c te d  by the  N a t io n a l  C a n c e r  In s t i tu te  of 
the  U n ited  S ta te s  r e p o r t e d  by B o le s  and  B au m  (1955) 3 4 .7  and
2 6 .4  r e s p e c t i v e l y  in  the  y e a r s  1937 and  1947. In C o n n e c t ic u t  
the  a g e - a d ju s t e d  in c id e n c e  r a t e s  fo r  f e m a le s  is  c o n s id e r a b ly  
g r e a t e r  th a n  th a t  in S a s k a tc h e w a n  (1 0 .7  in c o m p a r i s o n  w ith  7 .4 )  
b u t  the  r a t e s  fo r  m a le s  2 0 .5  and 19 .2  r e s p e c t i v e l y ,  a r e  
r e a s o n a b ly  c o m p a r a b l e .  T he  g r e a t e r  o v e r a l l  in c id e n c e  of the 
d i s e a s e  in C o n n e c t ic u t  a s  c o m p a r e d  w ith  th a t  in  S a sk a tc h e w a n  
a p p e a r s  to be due m a in ly  to th is  g r e a t e r  in c id e n c e  am o n g  f e m a le s  
an d  m a y  r e f l e c t  the  g r e a t e r  p r o p o r t io n  of f e m a l e s  w ith in  the c a n c e r  
age g ro u p  in the  g e n e r a l  p o p u la t io n  in th a t  S ta te .  The m a r k e d  
o v e r a l l  g r e a t e r  in c id e n c e  in  the  te n  s e p a r a t e  s u r v e y s  co n d u c ted  
b y  the  A m e r ic a n  N a t io n a l  C a n c e r  In s t i tu te  and the g r e a t e r  m a le  
and  f e m a le  in c id e n c e  is  n o t  so r e a d i ly  e x p la in e d .  The d i s p a r i t y  
in the f i g u r e s  in the  l a t t e r  s u r v e y s  m a y  be r e l a t e d  to the  m e th o d  
of c a s e  r e p o r t i n g .  C o m p le te  r e l i a n c e  w a s  p la c e d  on th e  v o lu n ta ry  
n o t i f ic a t io n  by p h y s ic ia n s  in ,  and the  h o s p i t a l  r e c o r d s  o f , the  ten  
m e t r o p o l i t a n  a r e a s  s tu d ie d ,  and a lth o u g h  a h ig h  p ro p o r t io n  of the 
c a s e s  w a s  p ro v e d  h i s to lo g ic a l ly ,  m a n y  w e r e  a c c e p te d  only  on 
c l in ic a l  g ro u n d s .  E v e n  ta k in g  in to  c o n s id e r a t io n  the  p o s s ib le  
d i f f e r e n c e s  in in c id e n c e  of g a s t r i c  c a r c in o m a  in the  v a r io u s  
r a c e s  r e p r e s e n t e d  in  t h e i r  c i t i e s ,  the  r a n g e  of in c id e n ce  of
1 4 ,9  to  3 0 .5  p e r  100 ,000  in the  s e p a r a te  a r e a s  s u rv e y e d ,  
a p p e a r s  to be too w ide to be r e a d i ly  a c c e p ta b le  a s  t r u e  
in c id e n c e  r a t e s .  B o le s  and  B au m  (1955) a r e  c o n s c io u s  of 
the  d if f icu l ty  of e x p la in in g  th e s e  d i f f e r e n c e s ,  b u t  e r r o n e o u s l y  
d ra w  the  an a lo g y  of the  r e v ie w  by S to ck s  (1953) in w h ich  the  
c o m p a r a t i v e  m o r t a l i t y  f i g u r e s  a r e  g iven  for c a n c e r  of the  s to m a c h  
in a g g r e g a te s  of r u r a l  d i s t r i c t s  of N o r th  W a le s  and  p a r t s  of 
E n g la n d  d u r in g  the  p e r io d  b e tw e e n  1921 and 1949. M o r ta l i ty  
a n d  in c id e n c e  r a t e s  a r e  n o t  c o m p a r a b l e .
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D EL A Y  IN DIAGNOSIS OF GASTRIC C A N C E R
The d e la y  in d ia g n o s i s  h a s  p ro v e d  to be a 
c o n v e n ie n t  hook  on w h ic h  to hang  the  r e s p o n s ib i l i t y  fo r  the  
p o o r  r e s u l t s  of s u r g ic a l  th e r a p y  fo r  c a r c in o m a  of the  s to m a c h .  
M e d ic a l  l i t e r a t u r e  abounds  w ith  r e p e a t e d  p l e a s  fo r  e a r l i e r  
d ia g n o s i s ,  b u t  d e s p i te  a ll  e f f o r t s  to i m p r e s s  upon the  p ub lic  
the  im p o r ta n c e  of s e e k in g  m e d ic a l  ad v ice  w hen  the f i r s t  
sy m p to m  a r i s e s ,  th e r e  i s  l i t t l e  e v id en c e  th a t  p a t ie n t s  a r e  
c o n su l t in g  t h e i r  m e d ic a l  a d v i s e r s  a t  an e a r l i e r  s ta g e .  H a rv e y  
e t  a l  (1951) fo llo w in g  an a n a ly s i s  o f  34 y e a r s '  e x p e r ie n c e  of 
c a n c e r  of the  s to m a c h  a t  the  P r e s b y t e r i a n  H o s p i ta l ,  New Y o rk , 
w e r e  d i s tu r b e d  by  the  f a c t  th a t  the d u ra t io n  of s y m p to m s ,  b e fo re  
m e d ic a l  c o n s u l t a t io n ,  w a s  a s  long  in the  l a t e r  y e a r s  of the study  
a s  in  the  e a r l i e r  y e a r s .  W elch  and  A llen  (1948) c o m m e n te d  on 
the  s a m e  la c k  of im p r o v e m e n t  in two c o n se c u t iv e  te n  y e a r  
s tu d ie s  f r o m  the M a s s a c h u s e t t s  G e n e r a l  H o sp i ta l .
The r e s p o n s ib i l i t y  f o r  d e la y  in d ia g n o s i s  d o es  
n o t  l ie  on ly  w ith  th e  p a t ie n t .  H a rv e y  e t  a l  (1951) c o m m e n te d  
on the  c u lp a b i l i ty  of the  m e d ic a l  p r o f e s s i o n .  T hey found  th a t  
in h a l f  of a l l  t h e i r  c a s e s  the  p h y s ic ia n  w a s  r e s p o n s ib l e  f o r  a 
lo n g e r  p e r io d  of d e la y  th an  w a s  the p a t ie n t .  Boyce (1953) 
r e p o r t e d  a s i m i l a r  e x p e r i e n c e  in t h r e e  c o n se c u t iv e  s e r i e s  of 
c a s e s .
In S a s k a tc h e w a n ,  in  the  i n t e r v a l  b e tw e e n  1932 and 1951 
t h e r e  w a s  l i t t l e  e v id e n c e  th a t  the  to ta l  d u r a t io n  of t im e  b e tw ee n  
the  o n s e t  of the  f i r s t  s y m p to m  and  the  t im e  of t r e a t m e n t  w a s  
m a t e r i a l l y  l e s s e n e d .  An a v e r a g e  d e lay  of b e tw e e n  n ine  and 
te n  m o n th s  w a s  the  r u l e ,  the  m e d ia n  d u ra t io n  b e in g  s ix  m o n th s .  
B e tw e e n  1952 and 1955 the  a v e r a g e  p e r io d  of d e la y  w a s  j u s t  l e s s  
th an  e ig h t  m o n th s ,  the  m e d ia n  b e in g  f ive  m o n th s  (T ab le  10).
The g r e a t e r  c u lp a b i l i ty  fo r  th i s  d e lay  w a s  th a t  of the  p a t ie n t  in 
a l l  the  p e r i o d s .  The d o c to r s  of the  p ro v in c e  w e r e  r e s p o n s ib le  
f o r  a  m e d ia n  d e lay  of l i t t l e  m o r e  th a n  one m o n th .
I n c r im in a t io n  of the p a t ie n t  and the  d o c to r  in r e s p e c t  
of d e la y  in  d ia g n o s i s  d o e s  n o t  c o v e r  th e  w hole  f ie ld  of 
r e s p o n s ib i l i t y .  Som e a c c o u n t  of the  r o le  p la y e d  by  the  d i s e a s e  
i t s e l f  h a s  to be c o n s id e r e d .  C a r c in o m a  of the  s to m a c h  d o es  n o t  
p ro d u c e  any c h a r a c t e r i s t i c  sy n d ro m e  in  i t s  e a r l y  s ta g e s  of 
d e v e lo p m e n t .  F r e q u e n t ly  the  s y m p to m s  m a y  be r e f e r a b l e  to o th e r  
p a r t s  of the  g a s t r o - i n t e  s t in a l  t r a c t  and n o t  to the  s to m a c h  i t s e l f .  
(W einer  1933, J o r d a n  and H il l  1932, W ilb u r  1935). A lthough  
t h e  s ig n if ic a n c e  of a change  in sy m p to m a to lo g y  in a p a t ie n t  who
D E L A Y  IN DIAGNOSIS AND T R E A T M E N T
P E R IO D
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m o n th s  f r o m  
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D u ra t io n  in 
m o n th s  f r o m  
the f i r  s t  
m e d ic a l  
c o n s u l ta t io n  
to t r e a t m e n t
A v erag e M edian A v e ra g e M edian A v e ra g e M ed ian
1932-36 8 .9 6 .0 6 .0 5 .0 2 .8 1 .0
1937-41 9 .0 6 .0 5. 1 3 .0 5 .3 1.0
1942-46 1 0 .2 6 .0 6 .3 3 .0 4 . 1 2 .0
1947-51 10 .0 6 .0 5 .4 2 .0 4 .0 2 .0
1952-55 7 .6 5 .0 4 . 4 3 .0 3 .2 1.0
GASTRIC C A N C E R: TH E P E R IO D S OF D EL A Y  B E T W E E N
T H E  ONSET OF TH E F IR S T  SY M PT O M  AND T R E A T M E N T  
IN VARIOUS Y EA R G R O U PS
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T A B L E  10
h a s  a  long  h i s t o r y  of d u o d en a l  u lc e r  is  r e c o g n i s e d  by m o s t  
c l i n i c i a n s ,  ( J o rd a n  1938), the  f a c t  th a t  a c a r c in o m a  of the 
s to m a c h  m a y  d e v e lo p  s i le n t ly  in  su ch  a p a t i e n t ,  w ithou t any 
a l t e r a t i o n  of s y m p to m s ,  i s  p e r h a p s  l e s s  w id e ly  a p p r e c ia t e d .
No lo n g e r  can  we a s s u m e  th a t  a  p a t ie n t  w ith  d u o d en a l  u lc e r  
h a s  c o m p a r a t i v e  im m u n i ty  to g a s t r i c  c a n c e r .  F r o m  t im e  to 
t im e  p a t i e n t s  w ho h av e  h a d  c o m p le te  f r e e d o m  f r o m  g a s t r o ­
in t e s t i n a l  c o m p la in t s  a r e  found  a t  a u to p sy  to h av e  l a r g e  g a s t r i c  
c a n c e r s  w h ich  have  a l r e a d y  m e t a s t a s i s e d .  In th e s e  c a s e s ,  even  
the  r e c o m m e n d a t io n  g iven  by B ay le  in 1833 and r e - e m p h a s i s e d  
by  C o l l in s  (1938) to m a k e  the d ia g n o s i s  w hen  the  p a t ie n t  is  
a s y m p t o m a t i c ,  m ig h t  n o t r e s u l t  in an  e a r l y  enough  d ia g n o s i s  
to p e r m i t  c u r e .  W a n g e n s te e n  (1951) h a s  e s t i m a t e d  th a t  a  p e r io d  
of tw en ty  m o n th s  m a y  e la p s e  b e tw e e n  the b eg in n in g  of the  d i s e a s e  
and the  o n s e t  of i t s  f i r s t  s y m p to m .
K e tc h  (1937) d e s c r i b e d  th r e e  p h a s e s  of g a s t r i c  c a n c e r .  
The f i r s t  of th e s e  is  the  p e r io d  of a b so lu te  l a t e n c y ,  the  seco n d  
the  p e r io d  of r e l a t i v e  l a te n c y  and the  t h i r d  the p e r io d  of a p p a r e n t  
d i s e a s e .  O v e r  the  p a s t  two d e c a d e s  t h e r e  h a s  b e e n  a c o n s id e ra b le  
e f f o r t  to d ia g n o se  the  c o n d it io n  d u r in g  the  p e r io d  of a b so lu te  
l a te n c y .  S e v e r a l  w o r k e r s  h av e  a t te m p te d  to d e m o n s t r a t e  
a s y m p to m a t i c  g a s t r i c  c a n c e r  by s c r e e n in g  l a r g e  n u m b e r s  of 
the  p u b l ic  in  a  m a n n e r  s im i l a r  to th a t  of m a s s  p h o to f lu o ro g ra p h y  
of the  c h e s t .  D a i le y  (1947) found no in d iv id u a l  w ith  g a s t r i c  
n e o p la s m  in  a  r a d io lo g ic a l  s u rv e y  of 500 a s y m p t o m a t i c  m e n
o v e r  the  age of f o r ty - f iv e  y e a r s .  In the  s tu d ie s  by S t. John  
e t  a l  (1944) t h e r e  w a s  an in c id e n c e  of only  1 .2 4  g a s t r i c  c a n c e r s  
p e r  th o u sa n d  p a t ie n t s  e x a m in e d .  R o ac h  e t  a l (1952) co n d u c ted  
a  s im i l a r  s u rv e y  of p a t i e n t s  a t ten d in g  the  o u t - p a t i e n t  d e p a r tm e n t  
of the  Jo h n s  H opk ins  H o s p i ta l .  Of 9 S072 c a s e s  on ly  one g a s t r i c  
c a n c e r  w a s  found fo r  e v e r y  47 6 e x a m in a t io n s  m a d e .  Only one 
of the  p a t i e n t s  found to have  g a s t r i c  c a n c e r  w a s  a s y m p to m a t i c .  
T h e s e  s tu d i e s ,  w h ile  la u d a b le  in  t h e i r  in te n t ,  p ro v e d  th a t  m a s s  
s c r e e n in g  of th e  s to m a c h  in  a  s e a r c h  fo r  n e o p la s m  w a s  n o t  
p r a c t i c a b l e  b e c a u s e  of th e  c o s t  and the  e x t r e m e l y  s m a l l  y ie ld .
C a n c e r  d e te c t io n  c e n t r e s  have  b e e n  s e t  up in v a r io u s  
p a r t s  of the  U n ited  S ta te s  of A m e r i c a  to  in v e s t ig a t e ,  th o ro u g h ly ,  
l a r g e  n u m b e r s  of a s y m p to m a t i c  p e r s o n s  a t  s ix  m o n th ly  i n t e r v a l s  
in a  s e a r c h  fo r  e a r l y  c a n c e r .  In the  U n iv e r s i ty  of M in n e s o ta ,  
w h e re  a  c a n c e r  d e te c t io n  c e n t r e  h a s  b e e n  e s t a b l i s h e d  s in ce  1948, 
a to ta l  o f 7 ,0 7 4  su p p o se d ly  w e l l  p eo p le  have  b e en  e x a m in e d  and 
t e s t e d  fo r  g a s t r i c  a c id i ty .  M o s t  of th e s e  p eop le  have  b e en  r e ­
e x a m in e d  a t  y e a r l y  i n t e r v a l s  w ith  a s p i r a t i o n  of g a s t r i c  ju ic e  fo r  
t e s t in g  a t  e a c h  e x a m in a t io n .  By th i s  m e th o d  n in e te e n  p a t ie n t s  
w e r e  found  to have  g a s t r i c  c a n c e r .  A t the  t im e  of d i s c o v e r y  of 
t h e i r  d i s e a s e  tw e lve  w e r e  s t i l l  a s y m p t o m a t i c ,  t h r e e  h a d  d ev e lo p e d  
m i ld  g a s t r i c  s y m p to m s  and  fo u r  h a d  m a r k e d  s y m p to m s .  One 
p a t i e n t  h a d  in o p e ra b le  g a s t r i c  c a n c e r .  Of the  tw e lv e  a s y m p to m a t ic  
p a t ie n t s  e ig h t  h a d  tu m o u r  co n f in ed  to the  s to m a c h ,  w ith  no
m e t a s t a s e s .  Two of the t h r e e  p a t ie n t s  w ith  m i ld  sy m p to m s  
h a d  no  e x t r a  g a s t r i c  s p r e a d .  A ll  of the  f r a n k ly  s y m p to m a t ic  
p a t ie n t s  h a d  tu m o u r  in v o lv ed  r e g io n a l  ly m p h a t ic  g la n d s .
In the  l ig h t  of th is  e v id e n c e ,  i t  i s  p o s s ib le  th a t  a 
m o r e  r a t i o n a l  a p p ro a c h  to  the  p r o b le m  of th e  d e te c t io n  of 
g a s t r i c  c a n c e r  in the  e a r l y  and a s y m p to m a t i c  p h a se  w ould  
be the  r e p e a t e d  in v e s t ig a t io n  of p a t i e n t s  who a r e  know n to 
h av e  c o n d i t io n s  c o n s id e r e d  to  be p r e c a n c e r o u s .
C H A P T E R  3 
P R E C U R S O R S  O F GASTRIC C A N C E R
The in c id e n c e  of g a s t r i c  c a r c in o m a  in in d iv id u a ls  
w ith  p e r n ic io u s  a n a e m ia  and a c h lo r h y d r i a  i s  h ig h e r  th a n  in 
p e r s o n s  of s i m i l a r  age and sex  d i s t r ib u t io n  who e x h ib i t  no 
ev id en ce  of th e s e  two p a th o lo g ic a l  s t a t e s .  T he  ev id en c e  
su p p o r t in g  the  c la im  th a t  g a s t r i t i s  and  g a s t r i c  p o ly p i  a r e  
a lso  g a s t r i c  c a n c e r  p r e c u r s o r  c o n d i t io n s  i s  l e s s  d e f in i te .
PE R N IC IO U S ANAEM IA
A lthough  the  c l in ic a l  f e a t u r e s  of p e r n i c io u s  a n a e m ia  
w e r e  f i r s t  d e s c r i b e d  by T h o m a s  A d d iso n  in  1885, C o m b e ,  
th r e e  y e a r s  e a r l i e r  p u b l is h e d  a r e p o r t  on s e v e r a l  p a t ie n t s  who 
u n d o u b te d ly  h ad  p e r n ic io u s  a n a e m ia  and  in w h o m , a t  a u to p sy ,  
he o b s e r v e d  c h a n g e s  in  the  d ig e s t iv e  t r a c t  w h ich  he b e l ie v e d  to 
be S ig n if ican t .  In I8 6 0 ,  A u s t in  F l i n t  a l s o  r e m a r k e d  on the 
s ig n s  of d e g e n e r a t iv e  d i s e a s e  of the  g a s t r i c  m u c o s a  and on the
a c h lo r h y d r i a  w h ic h  a c c o m p a n ie d ,  o r  w a s  p a r t  of, the  p e r n ic io u s  
a n a e m ia  s y n d r o m e .  J o n e s  (1855) d e s c r ib e d  a c a s e  of " e x t r e m e  
w a s t i n g  of the s e c r e t o r y  s t r u c t u r e  of the  s to m a c h  c o in c id in g  w ith  
like  w a s t in g  of the  b lo o d ,  w ith o u t  any a p p a r e n t  c a u s e . "
The r e l a t i o n s h ip  b e tw e e n  p e r n ic io u s  a n a e m ia  and  g a s t r i c  
m u c o s a l  c h a n g e s  w a s  e s t a b l i s h e d  by S a m u e l  F e n w ic k  (1870, 1877). 
He d e s c r i b e d  the  p a le  sm o o th  m u c o s a ,  the  a t ro p h y  of the  g lan d s  
a n d  the  in f i l t r a t io n  of the  in v o lv ed  a r e a  w ith  ly m p h o c y te s .
S im i la r  c h a n g e s  w e r e  d e s c r i b e d  by Q uinke (1877) and  N o th n ag e l  
(1879). F u r t h e r  s tu d ie s  of th e s e  c h a n g e s  w e r e  m a d e  by M agnus  
(1938) and  C ox  (1943). H y p e r p la s i a  w a s  o b s e r v e d  by O lsen  (1945) 
to  be  p r e s e n t  in e ig h ty - f iv e  p e r  c en t  of the  m u c o u s  s e c r e t in g  c e l l s  
d e s c r ib e d  by C ox . The t e r m  h y p e r p l a s i a  in c lu d e d  su ch  c h an g e s  
a s  i r r e g u l a r i t y  of the  m u c o u s  c e l l s ,  i r r e g u l a r i t y  of s ize  and p o s i t io n  
of the  n u c l e i ,  h y p e r  c h r o m a t i s m  of the  n u c le i  and  the p r e s e n c e  of 
o c c a s io n a l  m i to t i c  f i g u r e s .  T h e s e  c h a n g e s  w e r e  c o n s id e r e d  by 
th e s e  a u th o r s  to  be r e l a t e d  to the d e v e lo p m e n t  of c a n c e r .
Q uinke w a s  the  f i r s t  to d e m o n s t r a t e  an a p p a r e n t  
r e l a t i o n s h ip  b e tw e e n  p e r n ic io u s  a n a e m ia  and g a s t r i c  c a r c in o m a ,  
an d  d e s c r ib e d  the  f i r s t  r e c o r d e d  c a s e  in w h ich  the  two co n d i t io n s  
c o - e x i s t e d .  S ince  th e n  n u m e r o u s  r e p o r t s  have  a p p e a r e d  in the  
m e d ic a l  l i t e r a t u r e  in  w h ich  in d iv id u a l  c a s e s  e x h ib it in g  bo th  
d i s e a s e s  s im u l ta n e o u s ly  have  b e e n  d e s c r ib e d .  T h e se  r e p o r t s  
h ave  b e e n  r e v ie w e d  by C o tte  (1938), K ap lan  (1945), W a s h b u rn  
(1938) and J e n n e r  (1939). T h e s e  a u th o r s  a r e  co n v in ced  th a t  an 
a s s o c ia t i o n  b e tw e e n  the two d i s e a s e s  h a s  b e en  e s t a b l i s h e d .
J e n n e r  (1939) w a s  p e r h a p s  the  f i r s t  to d e m o n s t r a t e  th a t  the  
a s s o c ia t i o n  b e tw ee n  the two c o n d i t io n s  w a s  n o t  a c c id e n ta l .
In a s e r i e s  of 181 p a t ie n t s  w ith  w e l l  e s t a b l i s h e d  p e r n ic io u s  
a n a e m ia  he found e ig h t  p a t ie n t s  (4 .4  p e r  cent) who a lso  h ad  
c a r c in o m a  o f the  s to m a c h .  He c a lc u la te d  th a t  th is  in c id e n ce  
w a s  tw e lv e  t i m e s  a s  f r e q u e n t  a s  in  the  r e s t  of the l iv in g  
p o p u la t io n  of th e  s a m e  age and sex .
D o e h r in g  (1942) found the  c o - e x i s t e n c e  of c a r c in o m a  
of the  s to m a c h  in  1 ,0 1 4  c a s e s  of p e r n ic io u s  a n a e m ia  to o c c u r  
in  1 .6  p e r  c e n t ,  th u s  r e p r e s e n t i n g  an  in c id e n c e  f ive  t im e s  
g r e a t e r  th a n  th a t  o c c u r r i n g  in the  g e n e r a l  p o p u la t io n  o v e r  the  
age of f o r ty - f iv e  y e a r s  (C o ll in s  e t  a l  1941). V a r io u s  r e p o r t s  
f r o m  the  M ayo C l in ic  by  G r i f f in  (1923) C o n n o r  (1933) W a s h b u rn  
(1938) and D o e h r in g  (1942) r e v e a l  a s tea d y  i n c r e a s e  in the  
in c id en ce  o f  c a n c e r  of th e  s to m a c h  o c c u r r in g  in  p a t ie n t s  a ls o  
s u f fe r in g  f r o m  the  A d d iso n ian  type  of a n a e m ia .  The g r e a t  
i n c r e a s e  in the  l ife  e x p e c ta n c y  of p a t i e n t s  w ith  p e r n ic io u s  
a n a e m ia  s in ce  the in t r o d u c t io n  of l iv e r  th e r a p y  in 1926 is  
g e n e r a l ly  o f f e re d  a s  the  e x p la n a t io n  fo r  th i s  a p p a r e n t  i n c r e a s e  
in g a s t r i c  c a n c e r  m o r b id i ty  am o n g  th e m .  B e fo re  the  in t ro d u c t io n  
of l i v e r  t h e r a p y ,  m o s t  p a t i e n t s  a f f l ic te d  w e r e  d e ad  w ith in  th r e e  
y e a r s .  T h is  s h o r t  s u r v iv a l  d id  n o t  p e r m i t  the  d e v e lo p m e n t  of 
m a n y  c o m p l ic a t io n s ,  g a s t r i c  c a n c e r  p o s s ib ly  be in g  one of th e m .
R ig le r  e t  a l  (1945) p u b l is h e d  a r e p o r t  of th e i r  
r a d io lo g ic a l  in v e s t ig a t io n  of 211 p a t ie n t s  who h ad  w e l l  e s t a b l i s h e d
p e r n ic io u s  a n a e m ia .  M o s t  of th e s e  p a t i e n t s  had  tw ice  yearly- 
x - r a y  s tu d ie s  of th e i r  s to m a c h s  an d  d u r in g  the  p e r io d  of 
i n v e s t i g a t i o n  s e v e n te e n  w e re  found to have  d e v e lo p e d  c a n c e r  
of the  s to m a c h .  T h is  is  an in c id e n c e  w h ic h ,  c a lc u la te d  by the  
m e th o d  of C o l l in s  (1941) is  a p p r o x im a te ly  tw e n ty - s e v e n  t im e s  
g r e a t e r  th an  th a t  o c c u r r in g  in  a c o m p a r a b le  g ro u p  of in d iv id u a ls  
w ith o u t  p e r n i c io u s  a n a e m ia .  It i s  of i n t e r e s t  to  c o n t r a s t  th is  
r e s u l t  w ith  th a t  of the  m a s s  r a d io lo g ic a l  s tudy  of St. John  e t  
a l  (1944) in w h ic h  the  in c id e n ce  of g a s t r i c  c a n c e r  in a s y m p to m a t ic  
in d iv id u a ls  w a s  1 .2 4  p e r  one th o u sa n d  p e r s o n s  e x a m in e d .
H itc h c o c k  (1955) r e p o r t s  th a t  the  in c id e n c e  of g a s t r i c  c a n c e r  in 
th o se  p a t i e n t s  w ith  p e r n ic io u s  a n a e m ia  fo l lo w ed  a t  th e  U n iv e r s i ty  
o f  M in n e s o ta  C a n c e r  D e te c t io n  C e n t re  w a s  1 8 .3  t i m e s  g r e a t e r  th an  
the  e x p e c te d  n a t io n a l  in c id e n c e .
C o tte  (1938) c o m p i le d  a l l  the  p u b l is h e d  d a ta  c o n c e rn in g  
the  a s s o c ia t i o n  b e tw e e n  p e r n ic io u s  a n a e m ia  and  c a n c e r  in  a l l  s i t e s .  
He found  th a t  the  s to m a c h  w a s  the  p r i m a r y  s i te  in n in e ty - th r e e  of 
one h u n d re d  and  s e v e n  c a s e s ,  o r  e ig h ty - s ix  p e r  c e n t  of the  e n t i r e  
s e r i e s .  B e c a u s e  he e s t i m a te d  th a t  c a n c e r  of the  s to m a c h  
r e p r e s e n t e d  on ly  tw en ty  to f o r ty  p e r  c e n t  of a l l  c a n c e r s  in the 
g e n e r a l  p o p u la t io n ,  the  m a r k e d  p r e d i l e c t io n  f o r  th i s  o rg a n  in 
p a t i e n t s  w ith  p e r n ic io u s  a n a e m ia  w a s  c o n s id e r e d  to r e p r e s e n t  a 
l ink  in  the  ch a in  of c o r r o b o r a t iv e  e v id en c e  of the  a s s o c ia t i o n  
b e tw ee n  the  two d i s e a s e s .
K ap lin  e t  a l  (1945) s tud ied  a l l  the  c a s e s  of c a r c in o m a
of the  s to m a c h ,  co lon  and r e c t u m  w h ich  they  found in a s e r i e s  
of 4 3 ,0 2 1  c o n se c u t iv e  a u to p s i e s  p e r f o r m e d  in  the  U n iv e r s i ty  of 
M in n e s o ta  H o s p i t a l s .  Of 293 p a t i e n t s  who h a d  p e r n ic io u s  a n a e m ia ,  
th e y  found t h i r t y - e i g h t  h a d  c o - e x i s t i n g  c a r c in o m a  of the  s to m a c h ,  
s e v e n  h ad  g a s t r i c  p o ly p i  and  only  fo u r  h a d  c a n c e r  of the  co lon  o r  
r e c t u m .  T h ey  s ta t e d  th a t  s t a t i s t i c a l  a n a ly s i s  r e v e a l e d  th a t  only 
tw e lv e  c a s e s  of g a s t r i c  c a n c e r  w ould  h av e  b e e n  e x p e c te d  and  th a t  
the  p r o b a b i l i ty  th a t  the  o b s e r v e d  n u m b e r  w a s  due to ch an ce  a lone  
w a s  l e s s  th a n  one in a  b i l l io n .
The c a r e f u l  s tu d ie s  by M o sb e c h  (1953 , 1954) and 
V id e b ae k  and  M o sb e c h  (1954) in d ic a te  th a t  p e r n i c io u s  a n a e m ia  
m a y  be  an  in h e r i t e d  d e fe c t  w h ic h  i s  lo c a l iz e d  in the  g a s t r i c  
m u c o s a .  F r o m  th e i r  d a ta  i t  w ould  a p p e a r  r e a s o n a b le  to conc lude  
th a t  g a s t r i c  c a n c e r s  c o m p l ic a t in g  p e r n ic io u s  a n a e m ia  m a y  a ls o  be 
g e n o ty p ic ,  d ep en d in g  on a c o m m o n  in h e r i t e d  p r e d i s p o s i t i o n  to the 
two d i s e a s e s .  The g a s t r i c  m u c o s a l  a t ro p h y  w h ich  a c c o m p a n ie s  
p e r n ic io u s  a n a e m ia  is  i r r e v e r s i b l e  and  is  u n a f fe c te d  by l iv e r  o r  
v i ta m in  B 12 t h e r a p y  pD org  (1950), F in k  (1953), M agnus  (1938), 
M e u le n g ra c h t  (1939), C ox  (1943), F e y r t e r  (1952), P a l m e r  (1953)] 
and  c o n s t i tu t e s  a  long  t e r m  t h r e a t  to the  p a t i e n t ' s  life  by p ro v id in g  
a f e r t i l e  b ed  in w h ich  p r e c a n c e r o u s  p o ly p i  and  o v e r t  m a l ig n a n c ie s  
a r e  p ro n e  to d e v e lo p .  (R ubin  1955)
A CHLORHYDRIA
F r o m  1879, w hen  V an d e r  V e ld en  f i r s t  r e c o g n iz e d  the 
a s s o c ia t i o n  b e tw e e n  a c h lo r h y d r i a  and  g a s t r i c  c a n c e r ,  u n t i l  r e c e n t ly ,
i t  w a s  a s s u m e d  th a t  the  a n a c id i ty  a r o s e  a s  a d i r e c t  r e s u l t  of the 
t u m o u r .  C o m f o r t  (1937, 1947, and  1948) h o w e v e r ,  in re v ie w in g  
a  g ro u p  of p a t ie n t s  upon w hom  a t  l e a s t  one g a s t r i c  a n a ly s i s  had  
b e e n  done two o r  m o r e  y e a r s  b e fo re  a  d ia g n o s i s  of c a n c e r  of the  
s to m a c h  h ad  b e e n  m a d e ,  d e m o n s t r a t e d  th a t  the  r e v e r s e  of th is  
s eq u en ce  w a s  n e a r e r  the  t r u t h  and th a t  the  a c h lo r h y d r ia  w a s  
p ro b a b ly  a f o r e r u n n e r  of the  g a s t r i c  n e o p la s m .
T h is  and  o th e r  s im i l a r  e v id en c e  le d  H i tc h c o c k  (1955) 
and  h i s  a s s o c i a t e s  a t  the  U n iv e r s i ty  of M in n e s o ta  H o sp i ta ls  to 
t e s t  the  v a lu e  of a c h lo r h y d r i a  and h y p o c h lo r h y d r ia  a s  a s c r e e n in g  
p r o c e d u r e  fo r  p e r s o n s  l ik e ly  to d e v e lo p  g a s t r i c  c a n c e r .  By 
o b s e r v in g  a l a r g e  n u m b e r  of a c h lo r h y d r ic  p e r s o n s  of f if ty  y e a r s  
of age and  m o r e ,  o v e r  a  n u m b e r  of y e a r s ,  th ey  found th a t  the 
in c id en ce  of c a n c e r  of the  s to m a c h  in  th a t  s e l e c te d  g ro u p  w a s  
3 .2  t im e s  g r e a t e r  th an  the  e x p e c te d  in c id e n c e .  In the  h y p o c h lo rh y d r ic  
p a t ie n t s  the  in c id e n c e  w a s  2 .6  t im e s  g r e a t e r  th a n  th a t  e x p e c te d .
Of n in e te e n  g a s t r i c  c a n c e r s  fo u n d , tw e lv e  w e r e  a s y m p to m a t ic .
In e ig h t  o f  t h e s e  ( s ix ty - s ix  p e r  cent) the  g a s t r i c  n e o p la s m  w a s  
co n fin ed  to the  s to m a c h ,  w h e r e a s  in the  s ev e n  p a t ie n ts ,  who had  
a s s o c i a t e d  s y m p to m s ,  the  tu m o u r  h ad  e x te n d e d  to the  r e g io n a l  
ly m p h a t ic  g lan d s  in f ive  .
T h e s e  s tu d ie s  w ould  in d ic a te  th a t  a  r e d u c e d  le v e l  of 
f r e e .h y d r o c h l o r i c  a c id  in  the  s to m a c h  m a y  c o n s t i tu te  a con tinu ing  
t h r e a t  to  the  w e l l -b e in g  of an in d iv id u a l  and  in c r e a s e  h i s  ch ance  
of d ev e lo p in g  g a s t r i c  c a n c e r .  M o r e o v e r ,  they  w ould  su g g e s t
th a t  by f r e q u e n t  o b s e r v a t io n  of p a t i e n t s  of th is  ty p e ,  i t  m ig h t  
be p o s s ib le  to d e te c t  e a r l y  n e o p la s t i c  c h a n g e s  w ith in  the  s to m a c h  
and by in s t i tu t in g  a d eq u a te  t r e a t m e n t  b e fo re  the  p a t ie n t  b e c a m e  
s y m p to m a t ic  i n c r e a s e  the  sa lv a g e  r a t e  f r o m  the d i s e a s e .
A T R O PH IC  G A STR IT IS  AND GASTRIC P O L Y P I
The th e o ry  of the  r o le  p la y e d  by c h ro n ic  a t ro p h ic  
g a s t r i t i s  in the  a e t io lo g y  of c a n c e r  of the  s to m a c h  h a s  b e e n  b a s e d  
upon the  h ig h  c o in c id e n c e  of the  two c o n d i t io n s  in  s u r g ic a l ly  
r e s e c t e d  s to m a c h s  and  in  a u to p sy  m a t e r i a l .  The in i t i a l  e v id en ce  
p r e s e n t e d  by  O r a to r  (1925) and H u r s t  (1929) w a s  su p p o r te d  by 
K o n je tzn y  (1942) w h o se  p h o to g ra p h ic  d e m o n s t r a t io n  of a t ro p h ic  
g a s t r i t i s  w ith  p ro n o u n c e d  p o lypo id  c h a n g e s  m e r g in g  in to  c a r c in o m a  
m a d e  i t  d i f f ic u l t  to d i s r e g a r d  c o m p le te ly  t h e  p o s s ib i l i ty  of the  
a s s o c ia t i o n  of the  two c o n d i t io n s .  On the o th e r  h a n d ,  s tu d ie s  by 
G u is s  e t  a l (1943), W a n s e r  (1939) and H eb b e l  (1943), d id  n o t 
c o n f i rm  the  r e l a t i o n s h ip  and  S tou t (1943 and  1945), w h ile  he  did  
n o t  deny  th a t  a  p o s s ib le  a s s o c ia t i o n  d id  e x i s t ,  cou ld  n o t  d e m o n s t r a t e  
any a c tu a l  p r o g r e s s i o n  f r o m  a l t e r e d  m u c o s a l  g la n d s  to f r a n k  
c a r c in o m a .
C h ro n ic  a t ro p h ic  g a s t r i t i s  i s  found a s  a c o n c o m ita n t  
n o t  on ly  of g a s t r i c  c a n c e r  (S ch in d le r  1923 and 1941), b u t  a lso  
of g a s t r i c  po lyp i (Hay 1953) and in p a t ie n t s  w ith  p e r n ic io u s  
a n a e m ia .  The in c id e n c e  of g a s t r i c  p o ly p i  in p a t ie n t s  w ith  
p e r n ic io u s  a n a e m ia  ^ S a l tz m a n  (1931), R h o ad s  (1941) and B ro w n
(1934)] and in th o se  w ith  g a s t r i c  c a n c e r  (Hay 1956) is  h igh  
W ith the  know ledge  th a t  a  c o m m o n  f a c to r  in a l l  of 
th e s e  fo u r  c o n d it io n s  i s  an  a b n o r m a l ly  low  le v e l  of f r e e  g a s t r i c  
h y d r o c h lo r i c  a c id  and  th a t  the  in c id e n c e  of g a s t r i c  c a n c e r  is  h ig h  
in the  p r e s e n c e  of a c h lo r h y d r i a  and  h y p o c h lo r h y d r ia ,  i t  w ould  
a p p e a r  th a t  m o r e  th a n  a c o in c id e n ta l  r e l a t i o n s h ip  b e tw ee n  a l l  of 
the  c o n d i t io n s  e x i s t s  and  th a t  p o s s ib ly  a t ro p h ic  g a s t r i t i s  and 
g a s t r i c  p o ly p i ,  w h e th e r  th ey  a r i s e  a s  p a r t  of the  p e r n ic io u s  
a n a e m ia  s y n d ro m e  o r  n o t ,  p lay  a r o l e  in the d e v e lo p m e n ta l  
p a t t e r n  of g a s t r i c  c a n c e r .
T H E  R E L A T IO N S H IP  B E T W E E N  A BO  BLOOD G R OU PS AND 
GASTRIC C A N C E R
The su g g e s t io n  th a t  t h e r e  m ig h t  be a  r e l a t io n s h ip  
b e tw e e n  the A BO  b lood  g ro u p s  and c e r t a i n  d i s e a s e s  h a s  r e c u r r e d  
in the  m e d ic a l  l i t e r a t u r e  s in ce  1921 [B u c h a n a n  (1921), A le x a n d e r  
(1921), Jo h a n n s e n  (1925), G o ld fe d e r  (1937) and Ivey  (1946)]  , 
b u t ,  u n ti l  S t r u t h e r s  (1951) r e p o r t e d  on an e x c e s s  of G ro u p  A 
am o n g  c h i ld r e n  dying  w ith  b ro n c h o p n e u m o n ia ,  no s ig n if ic a n t  
a s s o c ia t i o n  w a s  d e m o n s t r a t e d .  A i rd  and  h is  a s s o c i a t e s ,  in 
1953, w e r e  the  f i r s t  to  show  s t a t i s t i c a l  s ig n if ic a n c e  in the 
a s s o c ia t i o n  b e tw e e n  g a s t r i c  c a n c e r  and b lood  g ro u p  A. 
C o n f i rm a t io n  of th is  r e l a t io n s h ip  h a s  b e e n  r e p o r t e d  by C la rk e  
(1955), B u c k w a l te r  (1956) an d  C an o n ico  (1955). In 1956 A ird  
and C r e g e r  p r e s e n t e d  e v id e n c e  to s u p p o r t  a  r e l a t i o n s h ip  b e tw ee n  
b lood  g ro u p  A and p e r n ic io u s  a n a e m ia .  T h is  o b s e r v a t io n
c o m b in e d  w ith  th a t  on the b lood  g ro u p  a s s o c ia t i o n  w ith  
g a s t r i c  c a n c e r  a d d s  f u r t h e r  to the  ev id en c e  s u p p o r t in g  an 
a s s o c ia t i o n  b e tw ee n  p e r n ic io u s  a n a e m ia  and c a r c in o m a  of 
the  s to m a c h .  It i s  p o s s ib le  th a t  b o th  co n d it io n s  a r e  r e l a t e d  
d i r e c t l y  to  the o c c u r r e n c e  o f  g ro u p  A and only  in d i r e c t ly  to 
e a c h  o t h e r .  P e e b l e s  B ro w n  (1956) and A ird  (1954) d e m o n s t r a t e d  
th a t  t h e r e  w a s  a  h ig h e r  in c id e n ce  of g ro u p  O in p a t ie n t s  w ith  
p e p t ic  u l c e r  th a n  in the  g e n e r a l  p o p u la t io n .
W h e r e a s  A i r d ,  P e e b l e s  B ro w n  and o t h e r s  have  
a s s u m e d  th a t  i t  w a s  the p a th o lo g ic a l  type of the  u p p e r  g a s t r o ­
in te s t in a l  d i s e a s e  w h ich  w a s  r e l a t e d  to the  ABO blood  g ro u p ,  
J e n n in g s  (1956), B a lm e  (1957) and B il l in g to n  (1956 (a) and 
1956 (b) ) p r e s e n t e d  ev id en c e  to s u p p o r t  the  th e o ry  th a t  the 
a s s o c ia t i o n  w a s  b e tw e e n  the  s ite  of the  le s io n  w ith in  the s to m a ch  
and the  b lood  g ro u p .  T h ey  b e l ie v e d  th a t  the  p a th o lo g ic a l  type of 
the  l e s i o n ,  w h e th e r  b en ig n  o r  m a l ig n a n t ,  w a s  i r r e l e v a n t .  T h ey  
found th a t  in c a r c in o m a  of the  body of the s to m a c h  g ro u p  O w as  
p r e d o m in a n t  and th a t  g ro u p  A w a s  m o r e  c o m m o n ly  a s s o c ia te d  
w ith  c a n c e r  of the  a n t r u m  and p r e p y lo r i c  a r e a s .  B en ign  g a s t r i c  
u lc e r  b e h av e d  in a  s im i l a r  w a y ,  w ith  s im p le  u l c e r s  in the  a n t r u m  
and p r e p y lo r u s  ten d in g  to be a s s o c i a t e d  w ith  g ro u p  A and s im p le  
u l c e r s  p r o x im a l  to the  a n g u lu s  w ith  g ro u p  O. The o v e r a l l  a p p a r e n t  
r e l a t i o n s h ip  b e tw e e n  g a s t r i c  c a n c e r  and g ro u p  A , and b e tw een  
b en ig n  u l c e r  and  g ro u p  O r e s u l t e d  f r o m  the f a c t  th a t  m o s t  c a n c e r s
h ave  b e e n  found to o c c u r  in the d i s t a l  p a r t  of the  s to m a c h  (in 
l e s io n s  of w h ich  g ro u p  A p r e d o m in a te s )  and m o s t  b en ig n  u l c e r s  
in the  body of the  s to m a c h  in w h ich  g ro u p  O is  p r e d o m in a n t .
The in v e s t ig a t io n  into the r e l a t io n s h ip  b e tw e e n  b lood  
g ro u p s  and g a s t r i c  d i s e a s e  is  s t i l l  in i t s  e a r l y  p h a s e ,  b u t  i t  g iv e s  
p r o m i s e  of y ie ld in g  a new  b a s i s  to the u n d e r s ta n d in g  of the e tio logy  
of g a s t r i c  c a n c e r  and p e p t ic  u l c e r .  W h a te v e r  the  c o - r e l a t i o n s h i p  
m a y  b e ,  i t  i s  u n lik e ly  to be a  r e m o te  o n e .  A lthough  the  t e r m  
"b lo o d  g ro u p "  d e s ig n a te s  a  c e r t a i n  p r o p e r ty  of b lo o d ,  i t  is  n o t  a 
p r o p e r t y  w hich  i s  p e c u l i a r  to b lood  a lone  . I t  h a s  b e en  shown th a t  
the  f ix e d  t i s s u e  c e l l s  of the e n t i r e  body e x h ib i t  the  s am e  g roup  
sp e c i f ic  c h a r a c t e r i s t i c s  a s  the  b lood  c e l l s  £ w i te b s k y  (1927), 
W ite b sk y  and  Okabe (1927), K r i t s c h e w s k y  and  S c h w a rz m a n n  (1927)] 
b u t  th a t  the  c o n c e n t r a t io n  of the  g ro u p  sp e c if ic  s u b s ta n c e s  d i f f e r s  
c o n s id e r a b ly  in v a r io u s  o r g a n s .  The b r a in  c o n ta in s  v e r y  l i t t l e .
T he p a n c r e a s  and g a s t r i c  and in te s t in a l  m u c o s a  a r e  r i c h  in th e m  
and  in d e ed  m a y  h a v e  a c o n c e n t r a t io n  g r e a t e r  th an  the b lood  c e l l s .  
S a l iv a  and  g a s t r i c  ju ic e  a r e  c h a r a c t e r i s e d  by a h igh  c o n ten t  of the 
g ro u p  s p e c if ic  s u b s ta n c e s  in ab o u t  e ig h ty  p e r  c en t  of a l l  h u m a n  
b e in g s ,  b u t  a p p ro x im a te ly  tw en ty  p e r  c en t  of in d iv id u a ls  f a i l  to 
s e c r e t e  th e m  £ p u tk o n e n  (1930), L e h r s  (1930) and F r i e d e n r e i c h  
(1938)] . S e c re t io n  and  non s e c r e t io n  a r e  c o n s ta n t  and  in h e r i te d  
p r o p e r t i e s  and the gene  of s e c r e t i o n  is  d o m in a n t  o v e r  th a t  of n o n ­
s e c r e t io n  (Schiff 1932).
The b lood  g ro u p  s u b s ta n c e s  a r e  m u c o -p o ly  s a c c h a r i d e s . 
It s e e m s  u n lik e ly  th a t  th ey  a r e  e i th e r  c a r c in o g e n ic  o r  u lc e r o g e n ic  
c o m p o u n d s .  It w ould  be m u c h  m o r e  in c h a r a c t e r  f o r  m u c o ­
p o ly s a c c h a r id e s  to be c o n c e rn e d  w ith  p r o te c t io n  a g a in s t  d i s e a s e  
r a t h e r  th a n  w ith  i t s  c a u s a t io n ,  and t h a t ,  w h ile  a l l  the b lood  g roup  
s u b s ta n c e s  w ould  p r o t e c t  a g a in s t  g a s t r i c  c a n c e r  and  p e p t ic  u l c e r ,  
g ro u p s  A and  B p r o t e c t  m o r e  e f fe c t iv e ly  a g a in s t  u l c e r  and g ro u p s  
O and B a g a in s t  c a n c e r  of the s to m a c h .
The in te r e s t i n g  q u e s t io n  a r i s e s  w h e th e r  th e r e  is  any 
r e l a t i o n s h ip  b e tw e e n  the a b i l i ty  of the  s to m a c h  and in te s t in e  to 
s e c r e t e  b lood  g ro u p  sp e c if ic  s u b s ta n c e s  and the d e v e lo p m e n t  of 
p a th o lo g ic a l  co n d i t io n s  of th e s e  o r g a n s .  R e s e a r c h  into th is  f a c e t  
of the  p r o b le m  w ould  be of va lu e  .
U sing  the  c l in ic a l  m a t e r i a l  a v a i la b le  in the  R eg in a  
c l in ic  o f  the  C a n c e r  C o m m is s io n  and the r e c o r d s  of the  G re y  
N u n s ' H o s p i ta l ,  a  su rv e y  of ABO b lood  g ro u p s  and  th e i r  
r e l a t io n s h ip  to c a n c e r  in  v a r io u s  s i t e s  w ith in  the body w as  
m a d e .  The d i s t r ib u t io n  of b lood  g ro u p s  w ith in  the  p ro v in c e  
w a s  o b ta in e d  f r o m  the r e c o r d s  of the R ed  C r o s s  B lood T r a n s f u s io n  
s e r v i c e .  S ta t i s t i c a l  a n a ly s i s  d e m o n s t r a t e s  s ig n if ic a n c e  in the 
r e l a t io n s h ip  b e tw e e n  g a s t r i c  c a n c e r  and  g ro u p  A , and th e r e  is  
b o r d e r l i n e  s ig n if ic a n c e  b e tw ee n  g ro u p  O and p e p t ic  u lc e r a t io n .
No s ig n if ic a n ce  w a s  d i s c o v e r e d  b e tw e e n  ABO b lood  g ro u p s  an d  
the o th e r  s p e c if ie d  c o n d i t io n s .
ABO B lood  G ro u p in g  in G e n e r a l  P o p u la t io n
O A B AB
N u m b e r P e r  c en t N u m b e r P e r  c en t N u m b e r P e r  c en t N u m b e r P e rc e n t
10 ,070 44 . 53 9 , 280 4 1 .0 4 2 ,3 3 2 10 .31 933 4 . 12
THE DISTRIBUTIO N  OF ABO BLOOD G ROUPS IN THE G E N E R A L  
P O P U L A T IO N  O F THE SO U TH ERN  P A R T  O F SASKATCHEWAN
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C H A P T E R  4 
DIAGNOSIS O F GASTRIC C A N C E R
The g r e a t  n e e d  f o r  the  r e c o g n i t io n  of g a s t r i c  c a n c e r  
a t  a  s tag e  w hen  e f fe c t iv e  s u rg ic a l  t r e a t m e n t  can  be g iven  is  
o b v io u s .  The d i f f ic u l t ie s  of i t s  d e te c t io n  a t  an e a r l y  s tage  in 
d e v e lo p m e n t ,  and the  a d v a n ta g e s  of a n t ic ip a t in g  the  o n s e t  of 
the co n d i t io n ,  in  g ro u p s  of p a t ie n t s  who a p p e a r  to have  a 
p r e d is p o s i t io n  to i t  have  b e e n  d i s c u s s e d .
T h e re  a r e  m a n y  s y m p to m s  w h ich  m a y  be a s s o c ia te d  
w i th  g a s t r i c  c a n c e r ,  bu t  none of th e m  is  p e c u l i a r  to th a t  d i s e a s e  
a lo n e ,  and none by  i t s e l f  a l lo w s  co n f id en t  d i f f e r e n t ia t io n  f r o m  
b en ig n  co n d i t io n s  of the  d ig e s t iv e  t r a c t  o r  f r o m  d i s e a s e s  of c e r t a in  
o th e r  s y s t e m s .  R e v ie w s  of l a r g e  g ro u p s  of p a t ie n t s  w ith  g a s t r i c  
c a n c e r  have  b e e n  co n d u c ted  by v a r io u s  in v e s t ig a to r s  and a l l  o f  
th e m  have  found  th e  sy m p to m  p a t t e r n  of the d i s e a s e  to be s i m i l a r ,  
J^ Je m e r in  (1952), H a r r i s  (1936), M a r s h a l l  (1937), L e v i t t  (1938), 
H a r n e t t  (1947) and W a l t e r s  (1943)
The p a t ie n t s  in  the  S a sk a tc h e w a n  s e r i e s  do n o t 
d if f e r  m a t e r i a l l y  in th i s  r e s p e c t .  P a in  w as  the  m o s t  f r e q u e n t  
f i r s t  sy m p to m  (T ab le  14), a r i s i n g  a s  a  f i r s t  w a rn in g  of a b n o rm a l i ty  
in 47 . 5 p e r  c e n t ,  an in c id e n ce  s im i l a r  to the 4 7 .9  p e r  c e n t  
r e p o r t e d  by H a r n e t t  (1947). A n o re x ia  and the  s e n s a t io n  of 
p o s tp r a n d ia l  f u l l n e s s  e a c h  o c c u r r e d  a s  the  f i r s t  sy m p to m  in 
a p p ro x im a te ly  one te n th  of the  p a t i e n t s .
It i s  of i n t e r e s t  to a s s e s s  the  im p a c t ,  o r  a l a r m  in d ex , 
of the  v a r io u s  f i r s t  sy m p to m s  upon the  p a t i e n t s  in  t e r m s  of 
c a u s in g  th e m  to s e e k  m e d ic a l  adv ice  (T ab le  15). A lm o s t  th r e e  
f i f th s  of a l l  the  p a t i e n t s  in  w hom  p a in  w a s  the  p r e s e n t in g  sy m p to m  
sough t m e d ic a l  ad v ice  w ith in  t h r e e  m o n th s  of the  o n s e t  and m o r e  
th an  t h r e e - q u a r t e r s  of th e m  w ith in  the  f i r s t  s ix  m o n th s .  L e s s  
th a n  t h i r t e e n  p e r  c e n t  t o l e r a t e d  p a in  fo r  m o r e  than  one y e a r  w ithou t 
c o n su lt in g  th e i r  m e d ic a l  a d v i s o r .  The o th e r  le ad in g  f i r s t  sy m p to m s  
of a n o r e x ia ,  p o s tp r a n d ia l  f u l l n e s s ,  w e a k n e s s  and v o m it in g  gave r i s e  
s u b s ta n t ia l ly  to no g r e a t e r  o r  l e s s e r  d e g re e  of c o n c e rn  on the  p a r t  
of the  p a t ie n t .  H a e m a te m e s i s  and  g r o s s  m e la e n a  w e r e  r e g a r d e d  by 
the  p a t ie n t  a s  b e in g  su f f ic ie n t ly  d r a m a t i c  to w a r r a n t  im m e d ia te  
a t te n t io n .  T h e s e  l a t t e r  s y m p to m s  o c c u r r e d  a s  the  in i t ia l  w a rn in g  
in  only  one p e r  c e n t  of the  p a t i e n t s .
F e w  p a t ie n t s  p r e s e n te d  w ith  only  one sy m p to m . An 
a n a ly s i s  of the in c id e n ce  of the  m o s t  f r e q u e n t ly  o c c u r r in g  g ro u p s  
of sy m p to m s  is  g iven  in T ab le  16. A n o re x ia ,  w e a k n e s s  and lo s s  
o f  w e ig h t  w as  the m o s t  c o m m o n ly  o c c u r r in g  t r i a d  of s y m p to m s .
F IR S T  SY M PTO M F R E Q U E N C Y  
(P E R  CEN T)
No S y m p to m s 0 .2
P a in 4 7 .5
A n o re x ia 1 1 .6
P o s tp r a n d ia l  f u l ln e s s 9 .7
W e a k n e ss 7 .5
V o m itin g 6 .6
D y sp h a g ia 3 .0
L o s s  of W eigh t 2 .6
C o n s t ip a t io n 2 .0
N a u s e a 1 .6
D i a r r h o e a 0 .9
H a e m a te m e  s is 0 .8
P a lp a b le  M a s s 0 .6
R e g u r g i ta t io n 0 .4
M e la e n a 0 . 2
O ther 0 .6
U n s ta te d 4 . 2
GASTRIC CA NCER; THE F IR S T  SY M PTO M  IN GASTRIC C A N C E R  
SASKATCHEWAN 1932-55
TABLE 14
DISTRIBUTIO N  OF P A T IE N T S  
( P E R  CEN T)
F IR S T  SY M PTO M T O T A L
P E R
C EN T
DURATION O F SY M PTO M S FROv: 
ONSET TO T R E A T M E N T  
(MONTHS)
L e ss  
th a n  1 
m o n th
„ - 3 4 - 6 7 - 1 2
13
and
o v e r
P a in 100 .0 2 7 .4 3 0 .8 17 .7 1 1 .5 1 2 .6
A n o re x ia 100 .0 22. 1 3 9 .2 19. 1 11. 1 8 .5
P o s tp r a n d ia l  f u l ln e s s ooor-H 2 3 .9 3 5 .3 16. 2 12. 6 12 .0
W e a k n e s s 100 .0 2 5 .0 2 7 .3 18 .0 15 .6 14. 1
V o m itin g 100 .0 30. 1 3 6 .3 15 .0 13 .3 5 .3
H a e m a te m e  s is 100 .0 9 2 .9 - - - 7 .1
P a lp a b le  m a s s 100 .0 2 0 .0 3 0 .0 10 .0 4 0 .0 -
M e la e n a 100 .0 100 .0 - - - -
A ll o th e r s 100 .0 4 5 .3 25. 1 1 3 .5 13. 1 3 .0
GASTRIC C A N CER: F IR S T  SY M PT O M  R E L A T E D  TO 
THE IN T E R V A L  B E T W E E N  T H E  ONSET OF THE 
SY M PTO M  AND F IR S T  R E P O R T IN G  F O R  T R E A T M E N T
SASKATCHEW AN 1932-55
T A B L E  15
SY M PTO M FR E Q U E N C Y  
(P E R  CEN T)
A n o re x ia  W e a k n e s s  
L o s s  of w e ig h t  P a in 15 .7
A n o re x ia  W e a k n e s s  
L o s s  of w e ig h t  C o n s t ip a t io n
14. 1
A n o re x ia  P a in
L o s s  of w e ig h t  P a lp a b le  m a s s 8 .9
A n o re x ia  W e a k n e ss  
L o s s  of w e ig h t  V om iting
6 .0
A n o re x ia  W e a k n e ss
L o s s  of w e ig h t  P o s tp r a n d ia l  f u l ln e s s
5 .7
V o m itin g  N a u s e a  
P o s tp r a n d ia l  f u l ln e s s  P a in 3 .9
A n o re x ia  V o m it in g
L o s s  of w e ig h t  P o s tp r a n d ia l  f u l ln e s s
3 .8
A n o re x ia  V o m itin g  
L o s s  of w e ig h t  N a u s e a
3 .7
W e a k n e ss  P a in
L o s s  of w e ig h t  P a lp a b le  m a s s
3 .7
V o m itin g  N a u s e a  
P o s tp r a n d ia l  fu llne  ss  C o n s t ip a t io n 3 .2
A ll o th e r  c o m b in a t io n s 3 1 .3
GASTRIC CA NCER: F R E Q U E N C Y  OF F O U R -F O L D  
SY M PTO M  GROUPING
SASKATCHEWAN 1932-55
TABLE 16
It i s  p o s s ib le  th a t  a n o r e x ia ,  w ith  th e  r e s u l t a n t  r e d u c e d  
n u t r i t io n  of the p a t ie n t  gave r i s e  to the  o th e r  m e m b e r s  of the 
t r i a d ,  w e a k n e s s  and lo s s  of w e ig h t .  A s s o c ia te d  a n a e m ia  m a y  
a lso  have  c o n t r ib u te d  to w a rd s  the  w e a k n e s s  of the  p a t ie n t .  M o re  
than  n in e ty  p e r  c e n t  of a l l  the  p a t ie n t s  in the  s e r i e s  h ad  lo s t  w e ig h t .  
In th i r t y  p e r  c e n t  the  lo s s  w a s  no g r e a t e r  th an  o n e - t e n th ,  and in 
j u s t  o v e r  two f i f th s  the  lo s s  w a s  b e tw ee n  te n  and tw en ty  p e r  c en t  
of the  n o r m a l  body w eight,, (T ab le  17) .
T he  in c id e n ce  o r  d e g r e e  of the  w e ig h t  l o s s  h ad  l i t t le  
r e l a t i o n s h ip  to the  s i te  of the  p r i m a r y  tu m o u r  w ith in  the  s to m a c h  
(T ab le  18), o r  to th e  p r e s e n c e  o r  a b se n c e  of e x t r a  g a s t r i c  s p re a d  
of the  d i s e a s e  (T ab le  19). A s i m i l a r  la c k  of r e l a t i o n s h ip  e x is te d  
b e tw ee n  the d e g r e e  of w e ig h t  l o s s  and the  l e v e l  of f r e e  h y d r o c h lo r ic  
a c id  in th e  s to m a c h  a t  the  t im e  of the  p a t i e n t 's  f i r s t  e x a m in a t io n  
(T ab le  20).
D a ta  on the h a e m o g lo b in  l e v e l s  in 9 2 .2  p e r  c e n t  of 
the  p a t ie n t s  w e re  a v a i l a b le .  In m o r e  than  f if ty  p e r  c e n t  of the  
know n c a s e s  the  a n a e m ia  w a s  of a  s ig n if ic a n t  o r d e r  (T ab le  21).
The h a e m o g lo b in  le v e l  a p p e a r e d  to be u n in f lu en ced  by 
th e  s i te  of the le s io n  (T ab le  22). The type  of the  le s io n  h o w e v e r ,  
d id  have  an in f lu en ce  (T ab le  23). W hen u l c e r a t i v e ,  po lypoid  and 
in f i l t r a t iv e  l e s io n s  w e r e  c o m p a r e d ,  i t  b e c a m e  e v id en t  th a t  
u l c e r a t i v e  and po lypo id  c a n c e r s  w e r e  m o r e  co m m o n ly  a s s o c ia te d  
w ith  g r o s s  a n a e m ia  th an  in f i l t r a t iv e  l e s i o n s .  A m in o r i ty  of the 
p a t ie n t s  w ith  in f i l t r a t iv e  d i s e a s e  h ad  s ig n if ic a n t  a n a e m ia .  The
W EIGHT LOSS 
(P E R  C E N T  O F  NORM AL 
BODY WEIGHT)
D ISTRIBUTIO N  OF 
P A T IE N T S  BY W EIGHT 
LOSS (P E R  CEN T)
None 7 .3
1 - 10 3 0 .3
11 -  20 41 . 6
21 - 30 17 .3
30 and  g r e a t e r 3 .5
GASTRIC C A N CER: T H E  IN CID EN CE AND D E G R E E  
O F  W EIGHT LOSS, THE DATA W E R E  A V A ILA B LE 
IN SEV EN TY  P E R  C E N T  O F P A T IE N T S  
1400 CASES 
SASKATCHEWAN 1932-55
T A B L E  17
Site
W eigh t l o s s  
( P e r  c e n t  of n o r m a l  body w eight)
No
w e ig h t
lo s s
1 -  10 1 1 - 2 0 21 - 30
30
and
g r e a t e r
A ll  s i t e s 7 .3 3 0 .3 4 1 . 6 17 .3 3 .5
P r e p y l o r u s 8 .3 3 0 .4 4 0 .8 16 .9 3 .6
A n tru m 5 .2 26. 5 47 . 1 18. 1 3 .1
L e s s e r  c u r v a tu r e 8 .0 34. 5 3 8 .7 1 6 .5 2 .3
G r e a t e r  cu rv a tu re  
and fundus
: 1 3 .6 2 8 .4 4 4 .3 11 .3 2 .4
Body 3 .9 35. 1 4 4 . 2 1 0 .4 6 .4
C a r d ia 3 .6 2 7 .9 3 7 .8 27. 1 3. 6
W hole s to m a c h 3 .0 1 9 .4 4 3 .3 29. 8 4 . 5
GASTRIC CA NCER: THE R E L A T IO N S H IP  B E T W E E N  THE SITE
OF TH E GASTRIC N E O PL A SM  AND THE W EIGHT LOSS,
C A L C U L A T E D  AS A P E R C E N T A G E  OF THE P A T IE N T S 1______
N O RM A L W EIG H TS. THE DATA W ER E A V A ILA B LE IN 1159 
(5 8 .8  P E R  C E N T  OF T O T A L  N U M B E R  O F CASES)
SASKATCHEWAN 1932-55
TABLE 18
W eigh t l o s s  
(P e r  c en t  of N o r m a l  Body Weight)
No
w e ig h t
lo s s
1 - 10 1 1 - 2 0 21 - 30
30
and
g r e a t e r
A ll  p a t i e n t s 7 .3 3 0 .3 4 1 .6 17.3 3 .5
No m e t a s t a s e  s 9 0 7 3 6 .9 4 1 .7 8 .3 3 .4
P o s i t iv e  n o d e s  
only
8 „ 0 3 5 .2 4 1 .8 1 2 .4 2. 6
L iv e r  m e t a s t a s e  s 
only
7 .7 25. 8 4 3 .9 20. 6 2 .0
P o a t iv e  g lan d s  and 
o th e r  m e t a s t a s e  s 6 .9 29. 8
35. 8 2 3 .0 4 .5
M u ltip le  m e tas ta ses  
(u n sp ec if ied )
6 .0 3 4 .4 2 7 .7 27. 6 4 .3
O th e r 7 .5 2 9 .8 4 0 .3 1 9 .4 3 .0
GASTRIC CA N C ER: THE R E L A T IO N S H IP  B E T W E E N  M ETA STA SES 
AND W EIGHT LO SS, TH E L A T T E R  C A L C U L A T E D  AS P E R  C EN T 
O F THE P A T IE N T S ’ NORM AL W EIG H TS. TH E DATA W ERE 
A V A IL A B L E  IN 1061 P A T IE N T S  (53 o0 P E R  C E N T  OF T O T A L G R O U P)
SASKATCHEWAN 1932-55
TABLE 19
W eigh t 
lo s s  
calcu la tec  
a s  percen.1 
of n o rm a '  
body 
w e ig h t
I A ll 
c a s e  s
F r e e  h y d r o c h lo r i c  a c id  l e v e l s  in s to m a c h
N ot 
s ta te d  
p e r  c en t
A c h lo r -
h y d r i a
w ith
h is ta m in e
hypoch i o r  
h y d r ia  
w ith  
h i s ta m in e
■ N o r m a l  
a c id i ty  
w ith 
h i s tam in e  
Der cen t
Hype r - 
a c id i ty  
w ith  
h is  tarn  ine 
p e r  cen t
T o ta l 100 .0 1 00 .0 100 .0 100 .0 100.0 100.0
None o r  v o lu n ta ry  
lo s  s
5 .0 4 .3 5 .4 5 .5 7 .5 3 .3
0 - 5 7 .0 3 .3 9 .3 6 .2 1 3 .4 10. 0
5 - 1 0 14 .0 9 .6 1 6 .8 18. 5 14 .9 13.3
10 - 15 16 .0 12. 7 1 8 . 1 15. 1 2 2 .4 2 0 .0
15 - 20 13.0 10 .0 14. 8 1 6 .4 14. 9 6 .7
20 - 25 8. 1 7 .3 9 .6 4 .8 4 .5 6 .7
25 -  30 4 .6 4 . 5 4 .6 4 .8 4 .5 -
30 - 35 1 .4 1 .5 1 .2 2 .7 - -
M o re  
th an  30 0 .9
0 .7 0 .9 0 .7 3 .0 3 .3
U n s ta te d 3 0 .0 46 . 1 19 . 1 25. 3 14. 9 36. 7 
................................................1.
GASTRIC CA NCER: R E L A T IO N SH IP  B E T W E E N  GASTRIC F R E E  
HYDROCHLORIC ACID AND W EIG H T LOSS. THE DATA A V A ILA B LE 
IN 923 P A T IE N T S  (46. 1 P E R  C E N T  O F T O T A L  N U M B ER  OF CASES)
SASKATCHEWAN 1932-55
TA BLE 20
HA EM OGLOBIN L E V E L S  
P E R C E N T  O F N O RM A L TAKEN AS 1 5 .6  GM .
L e ss  
th an  
30
30-39 4 0 -49 50-59 60-69 70-79 80-89 90-100
N u m b e r 24 63 108 170 274 346 312 547
P e r  C en t 1 .3 3 .4 5 .4 9 .3 14 .9 18. 3 1 7 .6 29. 8
G ASTRIC CA NCER: DISTRIBUTIO N  OF HAEM OGLOBIN 
L E V E L S  A T THE TIM E OF ADMISSION TO CLINIC 
OBSERVATION IN 1844 CASES
SASKATCHEW AN 1932-55
TABLE 21
SITE
H AEM OGLOBIN L E V E L S  
P E R C E N T  O F  NORM AL TAKEN AS 1 5 .6  gm .
OF
LESION
L e s s
T han
30
30-39 4 0 -49 50-59 60-69 70-79 80-89 90-100
A ll C a s e s 1 .3 3 .4 5 .4 9 .3 14 .9 18. 3 17. 6 2 9 .8
P r e p y l o r u s 1 .3 4. 5 7 .8 10 .9 12. 2 17. 7 16. 8 2 8 .8
A n tru m 1 .6 5 .8 6 .3 9 .5 1 7 .4 16.8 11 .0 3 1 .6
L e  s s e r  
C u r v a tu r e 1 .6 4 .0 4 .2 8. 2 16 .0 19 .2 16.0 3 0 .8
G r e a t e r  
C u r v a tu r e  
& F u n d u s
0 .7 - 5 .2 4 . 6 19. 3 2 1 .3 20. 6 2 8 .3
Body - 0 .7 5 .7 14 .9 1 5 .6 17 .0 17.0 29. 1
C a r d ia 1 . 1 2 .6 4. 8 9 .6 12. 2 2 1 .2 20. 5 2 8 .0
W hole
S to m ach 1 .9 1 .9 6 .7 6 .7 1 3 .4 15. 2 19 .0 3 5 .2
GASTRIC CA N C ER: D ISTR IB U TIO N  OF HAEM O G LO BIN  L E V E L S  
ACCORDING TO THE SITE OF T H E  PR IM A R Y  TUM OUR. DATA 
A V A IL A B L E  IN 1723 P A T IE N T S  (86. 2 P E R C E N T  OF T O T A L
N U M B E R  OF CASES).
SASKATCHEWAN 1932-55
TABLE 22
TY PE
OF
TUMOUR
HAEM O G LO BIN  L E V E L S  
P E R C E N T  OF NO RM A L TAKEN AS 1 5 .6  g m s .
L e  ss  
T han  
30
30-39 4 0 -4 9 50-59 60-69 70-79 80-89 90-100
P o ly p o id 0 .7 1 .4 4 .9 13.9 2 0 .3 17. 5 14 .7 26. 6
U lc e r a t in g 1 .3 3 .4 5 .6 10. 2 14. 5 17. 1 1 3 .8 34. 1
In f i l t r  a ting - 0 .9 4 .5 4 .5 11 .5 16. 1 22. 2 40. 3
L in i t i s 2 .9 8. 8 2 .9 2 .9 8. 8 1 1 .8 1 1 .8 50. 1
C a n c e r  o r
B en ign
U lc e r
- 6 .7 - 6 .7 1 3 .3 - 4 0 .0 3 3 .3
GASTRIC CA NCER: H AEM OGLOBIN L E V E L S  R E L A T E D  TO THE 
T Y P E  OF L E S IO N . DATA W ERE A V A ILA B LE IN 972 CASES 
(4 8 .6  P E R  C E N T  OF THE T O T A L  N U M B E R  OF CASES)
SASKATCHEWAN 1932-55
TABLE 23
n u m b e r  of p a t ie n t s  w ith  l in i t i s  p l a s t i c a  fo r  w hom  d a ta  on 
h a e m o g lo b in  l e v e l s  w e re  a v a i l a b le ,  w a s  too s m a l l  fo r  
c o m p a ra t iv e  s tudy . No c o r r e l a t i o n  b e tw ee n  the  d e g re e  of 
a n a e m ia  and the p r e s e n c e  o r  a b se n c e  of o c c u l t  b lood  in the 
s to o l  cou ld  be m a d e  b e c a u s e  an  in s u f f ic ie n t  n u m b e r  of the  
p a t ie n ts  h a d  th e i r  f a e c e s  t e s t e d  fo r  b lo o d .
T ab le  24 d e m o n s t r a t e s  the  r e l a t i o n s h ip  b e tw ee n  
h a e m o g lo b in  l e v e l s  and the p r e s e n c e  o r  a b se n c e  of m e t a s t a s e  s . 
M o re  th a n  t w o - th i r d s  of the  p a t ie n t s  who h ad  no m e t a s t a t i c  
d i s e a s e  and  m o r e  th a n  h a l f  of th o se  in w hom  the  m e t a s t a s e  s 
w e r e  to r e g io n a l  ly m p h a t ic  g lan d s  o n ly ,  d id  n o t  h av e  s ig n if ic a n t  
a n a e m ia .  P a t i e n t s  w ith  l iv e r  s e c o n d a r i e s  h ad  th e  g r e a t e s t  d e g re e  
of a n a e m ia .
W hile a l a r g e  n u m b e r  of p a t ie n t s  c o m p la in e d  of 
in d ig es t io n  and h e a r t b u r n ,  th e r e  a p p e a re d  to be no c o n s ta n c y  
of d e f in i t io n  of th e s e  t e r m s .  To so m e  the f o r m e r  m e a n t  s l ig h t  
to m o d e r a te  d i s c o m f o r t  a f te r  me a l s ,  o f ten  a s s o c i a t e d  w ith  the 
s e n s a t io n  of p o s tp r a n d ia l  fu l ln e s s  and  a c c o m p a n ie d  by b e lch in g .
To o th e r s  in d ig e s t io n  m e a n t  a c tu a l  p a in  o f  m o d e r a te  o r  g r e a t e r  
s e v e r i t y ,  f r e q u e n t ly  of gnaw ing type  and  r e l i e v e d  by v o m it in g .  
H e a r tb u r n  to m o s t  of th e m  m e a n t  r e t r o s t e r n a l  d i s c o m f o r t  w ith  
b e lc h in g ,  r e g u r g i t a t io n  and s o m e t im e s  n a u s e a .
P a in  w a s  the  c o m m o n e s t  in d iv id u a l  sy m p to m . I ts  
site  w as  u s u a l ly  e p i g a s t r i c ,  b u t s o m e t im e s  i t  o c c u r r e d  in the 
r i g h t  o r  l e f t  u p p e r  a b d o m in a l  q u a d r a n t s ,  o r  p e r i - u m b i l i c a l  r e g io n .
HAEM OGLOBIN L E V E L S  
P E R  C E N T  OF NORM AL TAKEN AS 1 5 .6  g m .
Le s s  
T han  
30
30-39 40-49 50-59 60-69 70-79 80-89 90-100
No
M e ta s ta s e  s 0 .3 2 .6 2 .3 8. 2 15. 5 17 .8 17.9 3 5 .4
Involved  
R e g io n a l  
G la n d s  Only
1. 1 4 .0 5 .8 9. 1 1 2 .5 14. 6 19 .0 3 4 .0
No G la n d u la r  
In v o lv e m e n t  
B ut O ther  
M e ta s ta s e  s 
P r e s e n t
- 1. 1 1. 1 7 .0 17 .3 1 8 .4 12 .6 42 . 5
Involved  
G la n d s  
P lu s  O ther  
M e ta s ta s e  s
1 .0 2 .6 5 .6 8 .6 1 1 .6 24. 6 1 7 .8 2 8 .2
L o w e r  
M e ta s ta s e  s 
Only
0 .9 2 .3 7 .5 7 .9 2 0 .6 21. 1 16 .8 2 1 .9
GASTRIC CA NCER: HAEMOGLOBIN L E V E L S  R E L A T E D  TO 
M ET A ST A SE S. DATA A V A ILA B LE ON 1577 P A T IE N T S  
(7 8 .9  P E R  C E N T  OF THE T O T A L  NUMBER)
SASKATCHEWAN 1932-55
TABLE 24
In o th e r s  the  only  p a in  c o m p la in e d  of w a s  m o r e  r e m o te  a s  in 
t h e  l u m b o - d o r s a l  r e g io n  o r  a n t e r io r  c h e s t .  It v a r i e d  in in te n s i ty  
f r o m  p a t ie n t  to p a t ie n t  and a ls o  in the t im e  of i t s  o c c u r r e n c e  in 
r  e la t io n  to fo o d . In only  5. 1 p e r  c e n t  of the  1 ,489  p a t ie n t s  in 
w h o m  the  r e l a t i v e  in fo r m a t io n  w as  a v a i l a b le ,  w a s  th e r e  no 
r e l a t io n s h ip  b e tw e e n  the o n s e t  of p a in  and the tak in g  of food 
(T ab le  25). In te n  p e r  c en t  the  p a in  o c c u r r e d  b e fo re  and in 
36. 5 p e r  c e n t  a f t e r  tak in g  food . In a lm o s t  h a l f  of the  p a t ie n ts  
th e r e  w a s  no c o n s ta n t  r e l a t io n s h ip .  The d a ta  on the  r e l i e f  of 
p a in  w e r e  in a d eq u a te  and no  c o n c lu s io n s  cou ld  be  d ra w n  f r o m  
th em  (T ab le  26).
C o n s t ip a t io n  w a s  a v e ry  c o m m o n  c o m p la in t .  It 
o c c u r r e d  seco n d  in f r e q u e n c y  to p a in  a s  a  c o n c o m i ta n t  sy m p to m  w ith  
the  t r i a d  o f  a n o r e x ia ,  w e a k n e s s  and l o s s  of w e ig h t .  M any p a t ie n ts  
d e s c r ib e d  th e i r  s too l a s  " chunky" o r  " j a c k - r a b b i t "  in  f o r m .  The 
s ig n if ic a n c e  of th i s  o b s e r v a t io n  i s  n o t  a p p a r e n t .
In a lm o s t  two t h i r d s  of the  p a t i e n t s ,  the  le v e l  of g a s t r i c  
f r e e  h y d r o c h lo r i c  a c id  w a s  d e te r m in e d  a t  the  t im e  o f th e i r  f i r s t  
e x a m in a t io n .  In t h r e e - q u a r t e r s  of th e s e  p a t ie n t s  no f r e e  
h y d r o c h lo r ic  a c id  w a s  found ev en  w ith  h i s ta m in e  s t im u la t io n .
In a p p ro x im a te ly  te n  p e r  c e n t  the  l e v e l  w a s  e i th e r  w ith in  n o r m a l  
r a n g e  o r  above i t  (T ab le  27).
The d a ta  p r e s e n t e d  in T ab le  28 w ould  s u g g e s t  th a t  th e r e  
m a y  be  a r e l a t io n s h ip  b e tw e e n  the  g r o s s  type of c a n c e r  and the 
le v e l  of f r e e  h y d r o c h lo r ic  a c id  in the  s to m a c h .  T hose  w ith
PA IN  - R E L A T IO N S H IP  B E T W E E N  ITS ONSET AND THE 
TAKING OF FOOD (P E R  CEN T)
B E F O R E A F T E R INCONSTANT NONE
10. 1 36. 5 4 8 .3 5. 1
GASTRIC CA NCER: R E L A T IO N S H IP  B E T W E E N  THE 
ONSET OF PA IN  AND TAKING FO O D . OBSERVATION
F R O M  1489 P A T IE N T S
SASKATCHEWAN 1932 -  55
TABLE 25
R E L I E F  OF PA IN
By F o o d  
(P e r  Cent)
By 
A lk a l i  
( P e r  Cent)
By 
V o m itin g  
( P e r  Cent)
By F o o d  
and A lk a l i  
( P e r  Cent)
By F o o d  
and V o m it  
( P e r  Cent)
Not 
R e l iev e d  
(P e r  Cent)
2 6 .9 3 0 .0  
\ ....................... -
10 .6 9 .9 1 .5 21 o 1
GASTRIC CA N C ER: D A TA  ON R E L IE F  OF PAIN 
IN 331 P A T IE N T S  ON WHOM THE R E L A T IV E  DATA 
W E R E  A V A ILA B LE
SASKATCHEWAN 1932-55
TABLE 26
T o ta l  
C a s e  s
A ch lo r  - 
h y d r ia
H ypo- 
c h l o r - 
h y d r i a
N o r m a l
HC1
L e v e l
H y p e r -
c h lo r -
h y d r ia
Numbei 1 ,299 985 176 93 45
P e r
C en t 100 .0 7 5 .8 1 3 .5 7 .2 3, 5
GASTRIC CA NCER: THE L E V E L  O F  F R E E  HYDROCHLORIC 
ACID IN THE STOM ACH OF 1299 (6 5 .0  P E R  CEN T) OF THE 
T O T A L  N U M B E R  OF P A T IE N T S
SASKATCHEW AN 1932-55
TABLE 27
Achl o r  h y d r ia H ypo- 
c h lo r h y d r ia
N o rm a l
HC1 and 
jL iv er
H y p e r - 
c h lo r h y d r ia
Numbei
P e r
C en t Number
P e r
C en t Number
P e r
C en t Number
P e r
C en t
U lc e r a t in g 299 69. 5 67 1 5 .6 39 9 .1 25 5 .8
In f i l t r a t in g 126 7 2 .0 25 14. 3 19 10. 8 5 2 .7
P o ly p o id 90 9 1 .8 6 6. 2 1 1 .0 1 1.0
L in i t i s 18 7 5 .0 2 8 .3 4 16 .7 - -
C a n c e r  o r  
B en ign  U lc e r
2 2 0 .0 3 3 0 .0 2 2 0 .0 3 3 0 .0
GASTRIC CA NCER: L E V E L S  O F F R E E  HYDROCHLORIC ACID IN 
THE VARIOUS T Y P E S  OF C A N C E R . D A TA  A V A ILA B LE IN 737 
P A T IE N T S  (3 6 .9  P E R  C E N T  O F T O T A L  N U M B E R  OF CASES)
SASKATCHEWAN 1932-55
TABLE 28
u lc e r a t iv e  l e s io n s  h ad  the lo w e s t  in c id en ce  of a c h lo r h y d r ia  
and  the  h ig h e s t  in c id en ce  of h y p e r c h lo r h y d r i a .  P o ly p o id  le s io n s  
w e re  a s s o c i a t e d  w ith  the  h ig h e s t  in c id e n ce  of a c h lo r h y d r ia  and 
the  lo w e s t  in c id e n ce  of h y p e r c h lo r h y d r i a .  In the d i s t r ib u t io n  of 
a c id  l e v e l s  the in f i l t r a t iv e  l e s io n s  w e re  in te r m e d ia te  b e tw ee n  
th e  u l c e r a t i n g  and po lypo id  ty p e s .  The n u m b e r s  of p a t ie n ts  in 
each  of th e  o th e r  g ro u p s  w e re  c o m p a r a t iv e ly  s m a l l  and  any 
c o n c lu s io n s  d ra w n  r e g a r d in g  the r e l a t i o n s h ip  b e tw ee n  th e m  and 
f r e e  h y d r o c h lo r i c  l e v e l s  w ould  p ro b a b ly  be e r r o n e o u s .
It is  of i n t e r e s t  to o b s e r v e  the  r e m a r k a b l e  s a m e n e s s  
in the  in c id e n ce  of h y p e r c h lo r h y d r  ia  and the v a r io u s  s i t e s  of the 
p r i m a r y  tu m o u r  (T ab le  29). W ith the ex ce p t io n  of a n te r io r  w a ll  
l e s io n s  of w h ich  t h e r e  w a s  a v e r y  s m a l l  n u m b e r ,  p r e p y lo r i c  l e s io n s  
w e re  a s s o c i a t e d  w ith  the g r e a t e s t  in c id e n ce  of n o r m a l  and g r e a t e r  
th an  n o r m a l  l e v e l s  of f r e e  h y d r o c h lo r i c  a c id .
F o u r t e e n  p e r  c en t  of a l l  the  p a t ie n t s  in the  s e r i e s  gave 
a  h i s t o r y  o f  p ro lo n g e d  d ig e s t iv e  d i s tu r b a n c e  w ith  m o r e  r e c e n t  
change  in the  c h a r a c t e r  o r  d e g re e  of the  old s y m p to m s  o r  the  
ad d it io n  of new  s y m p to m s .  In m o r e  th an  h a lf  of th e s e  p a t ie n ts  
the  d u ra t io n  of the  d y s p e p t ic  h i s to r y  w a s  g r e a t e r  th an  five y e a r s  
(T ab le  30), and  in m o r e  th an  t h r e e  q u a r t e r s  o f  th e m  w as  g r e a t e r  
th an  th r e e  y e a r s .  Two f i f th s  of th e m  h ad  a h i s to r y  lo n g e r  than 
ten  ye a r  s .
N in e ty -e ig h t  p e r  cen t  of th e s e  p a t ie n t s  h ad  r e c e iv e d  
r e p e a t e d  and p ro lo n g e d  m e d ic a l  t r e a t m e n t  fo r  th e i r  g a s t r i c  
c o m p la in t  b e fo re  the o n s e t  of the  s ig n if ic a n t  change in th e i r
SITE
OF
TUM OUR
D ISTRIBUTIO N  OF P A T IE N T S  (P E R C E N T ) 
IN E A C H  L E V E L  O F  F R E E  H C L .
A ch lo r  - 
h y d r ia
H y p o ch lo r  • 
h y d r ia
N o r m a l
A c id ity
H yper chLor 
h y d r ia
P r e p y l o r u s 6 7 .9 18 .0 10. 6 3 .5
A n tru m 8 2 .8 11 .0 2 .7 3 .5
L e  s s e r  
C u r v a tu r e
7 6 .2 13.7 6 .7 3 .4
G r e a t e r
C u r v a tu r e
82. 1 8 .5 5. 1 4. 3
Body
0000 9 . 6 4 .8 2 .9
C a r d ia 7 8 .0 16 .0 3 .0 3 .0
A n te r io r
W all
5 8 .9 5 .8 2 9 .5 5. 8
P o s t e r i o r
W all
8 5 .0 10 .0 5 .0 -
W hole
S to m ac h
000- 9 o 2 10 ,8 1 .5
A ll
C a s e s
7 5 .3 13 .9 7 .5 3 .3
GASTRIC CA NCER: THE R E L A T IO N SH IP  B E T W E E N  THE 
F R E E  HYDROCHLORIC ACID L E V E L  AND THE SITE O F  
THE TUM OUR IN THE STOM ACH. OBSERVATIONS IN 
1 ,3 1 2  P A T IE N T S  (6 5 .6  P E R C E N T  O F T O T A L  N U M B ER ).
SASKATCHEWAN 1932-55
TABLE 29
P a t i e n t s
W ith
P r e v io u s
G a s t r i c
Symptom!
D u ra t io n  of P r e v io u s  G a s t r i c  S y m p to m s  (Y ea rs )
A ll  
C a s e  s
L e s s  
T han  3 3 - 5 6 - 9 10 -  19
20
o r  m o r e
N ot
s ta te d
N u m b e r 278 61 51 54 69 38 5
P e r  c en t 100 .0 2 2 .0 18 .3 1 9 .4 2 4 .8 13 .7 1 .8
GASTRIC CA NCER: THE DURATION O F PR O L O N G E D  
PR EV IO U S GASTRIC SYM PTOM S
SASKATCHEWAN 1932-55
TABLE 30
sy m p to m a to lo g y  (T ab le  31).
In only  two p e r  c en t  of the  w hole  g ro u p  of 2 ,0 0 0  
p a t ie n ts  and in fo u r te e n  p e r  c en t  of th o se  w ith  p ro lo n g e d  g a s t r i c  
s y m p to m s ,  w a s  t h e r e  c o n f i rm a t io n  of a  d ia g n o s i s  of a p r e v io u s  
o r  c o n c o m i ta n t  d u odena l u l c e r  (T ab le  32). In t h i r t y - s i x  p e r  c e n t ,  
the  u l c e r  h i s t o r y  e x ten d ed  b a c k  fo r  te n  y e a r s  o r  m o r e  (T ab le  33). 
An a lm o s t  s i m i l a r  p ro p o r t io n  of th o s e  w ith  p ro lo n g e d  h i s t o r i e s ,  
b u t  in w hom  no ev id en c e  of d u o d en a l  u l c e r  w a s  a p p a r e n t ,  had  
d y s p e p s ia  f o r  te n  o r  m o r e  y e a r s  (T ab le  34).
A c o m p a r i s o n  b e tw een  the l e v e l s  of f r e e  h y d r o c h lo r ic  
a c id  in the  g a s t r i c  ju ic e  of th e s e  p a t ie n t s  who had  and  h ad  n o t  
d u o d e n a l  u lc e r a t i o n  is  g iven  in T ab le  35. It w il l  be n o ted  th a t ,  
w i th  a p p ro x im a te ly  a  s im i l a r  p r o p o r t io n  in e a c h  g ro u p  in w hom  
no d a ta  on a c id i ty  a r e  a v a i l a b le ,  t h e r e  i s  a s m a l l e r  p ro p o r t io n  
of p a t ie n t s  w ith  a c h lo r h y d r ia  and  a g r e a t e r  p r o p o r t io n  w ith  n o r m a l  
and g r e a t e r  th a n  n o r m a l  f r e e  h y d r o c h lo r i c  a c id  in the  g ro u p  who 
a lso  e x h ib i te d  d u o d en a l  u l c e r  w hen  c o m p a r e d  w ith  the  p a t ie n ts  
w ith o u t  c o n c o m i ta n t  o r  p r e v io u s  u l c e r .  T h e re  d o es  n o t a p p e a r  to 
be a  s ig n if ic a n t  r e l a t io n s h ip  b e tw ee n  the l e v e l s  of f r e e  h y d r o c h lo r ic  
a c id  and the d u ra t io n  of the  p re v io u s  p ro lo n g e d  g a s t r i c  h i s to r y  
(T ab le  36).
It m a y  n o t  be a s t a t i s t i c a l ly  c o r r e c t  p r o c e d u r e ,  b u t  it  
i s  of i n t e r e s t  to w i th d ra w  th o se  p a t ie n t s  who h ad  a long h i s to r y  of 
d y s p e p s ia  f r o m  the to ta l  n u m b e r  of p a t ie n t s  and c o m p a r e  c e r t a in  
f e a t u r e s  o f  th a t  g ro u p  w ith  th o se  of the  w hole  s e r i e s .  T h e re  w ould  
a p p e a r  to be a g r e a t e r  in c id e n ce  of p a t ie n t s  in w hom  the r e g io n a l
P a t i e n t s  
W ith 
P r e v io u s  
G a s t r i c  
S y m p to m  s
A ll  C a s e s
H ad
P r o lo n g e d
T r e a tm e n t
H ad  No 
P r o lo n g e d  
T r e a tm e n t
N u m b e r 278 273 5
P e r  c en t 100 .0 98. 2 1 .8
GASTRIC CANCER: THE P R O P O R T IO N  OF P A T IE N T S  WHO 
R E C E IV E D  PR O L O N G ED  M E D IC A L  T R E A T M E N T  F O R  THE 
PREV IOU S D Y S P E P T IC  SYM PTOM S
SASKATCHEWAN 1932-55
TABLE 31.
P a t i e n t s  W ith  
H is to r y  of 
P r o lo n g e d  
G a s t r i c  
S y m p to m  s
A ll C a s e s
H is to r y  of 
P r e v io u s  
D uodenal 
U lc e r
No H is to ry  
of
D u odenal
U lc e r
U n s ta te d
N u m b e r 278 39 228 11
P e r c e n t 100 .0 14 .0 8 2 .0 4 .0
GASTRIC CA NCER: THE P R O P O R T IO N  OF P A T IE N T S  
W ITH PR E V IO U S P R O L O N G E D  GASTRIC HISTORY AND 
THE P R E S E N C E  OF DUODENAL U L C E R
SASKATCHEWAN 1932-55
TABLE 32
D uration of U lc e r  H is to r y  (Y ears )
P a t i e n t s
W ith
D uodenal
U lc e r
A ll 
C a s e  s
Le ss  
T han
3
Y e a r  s
3 - 5 6 - 9 10-19 20
or
m o r e
P r o ­
longed  
H is to r y  
B ut 
E x a c t  
D ur ation 
U n sta ted
N u m b e r 39 7 9 4 4 10 5
P e r c e n t 100 .0 18.0 2 3 .0 10.3 10 .3 2 5 .6 12. 8
GASTRIC CANCER: THE DURATION OF THE PR EV IO U S GASTRIC
SYM PTOM S AMONG THE P A T IE N T S  IN WHOM A DIAGNOSIS OF 
DUODENAL U L C E R  WAS ALSO CO N FIR M ED
SASKATCHEWAN 1932-55
TABLE 33
P a t i e n t s  
W ithou t 
D uodenal 
U lc e r  
o r
U n s ta te d
D u ra t io n of P r e v io u s  G a s t r i c  S y m p to m s  (Y ears )
A ll 
C a s e  s
Le ss  
Than
3
Y ear  s
3 - 5 6 - 9 10 -  19 20
or
m o r e
Long
H is to ry
B u t
E x a c t
D ate
U n s ta te d
N u m b e r 239 54 42 50 65 28 0
P e r c e n t 100 .0 22. 6 17. 6 2 0 .9 2 7 .2 11.7 0
GASTRIC CANCER: TH E DURATION OF GASTRIC SYM PTOM S IN 
THOSE P A T IE N T S  WHO E X H IB IT E D  NO E V ID E N C E  OF HAVING
HAD DUODENAL U L C E R
SASKATCHEWAN 1932-55 .
TABLE 34
L e v e l  of 
F r e e  H C L
P a t i e n t s  w ith  P r o lo n g e d  G a s t r i c  H is to ry (P ^r-^
A ll  C a s e s
T hose  W ith  
D uodenal U lc e r
T hose  W ithout 
D uodenal U lc e r  
o r  N ot S ta ted
A ch lo r  hy  d r  i a 4 5 .0 3 9 .5 4 6 .4
H ypo-
c h l o r h y d r i a 1 0 .4 14 .0 9 .5
N o r m a l
L e v e l 8. 1 1 1 .6 7 .2
Hype r - 
chi o r h y d r ia 4 .3 7 .0 3 .6
N ot s ta te d 3 2 .3 2 7 .9 3 3 .3
GASTRIC CANCER: THE L E V E L S  O F F R E E  HYDROCHLORIC 
ACID , THE GASTRIC JU IC E  O F TH E P A T IE N T S  WHO GAVE A 
LONG PREV IOU S HISTORY O F D Y S P E P S IA  
DATA A V A ILA B LE IN 188 P A T IE N T S  (67 .7%  OF R E L E V A N T  GROUP)
SASKATCHEWAN 1932-55
TABLE 35
L e v e l  of 
F r e e  
H y d ro ­
c h lo r ic  
A c id
D u ra t io n  in Y e a r s  of S y m p to m s  R e la te d  to F r e e  
H y d ro c h lo r ic  A cid  ( P e r  cent)
Le ss  
Than 
3
Y e a r  s
3 - 5 6 - 9 10-19 20
o r  m o re
T hose
w ith  kng
h i s to r y
but
e x a c t
d u ra t io n
u n s ta te d
A ch lo rhydria 29. 2 2 7 .8 32. 5 26. 2 3 1 .1 2 5 .0
H ypo-
c h lo r h y d r ia 5 0 .0 4 1 .7 44 . 2 52. 5 43 . 2 5 0 .0
N o r m a l
A c id ity 8 .3 12. 5 2. 3 8 .2 12. 2 -
H yperacid ity 4. 2 13 .9 14.0 13. 1 5 .4 -
N ot S ta ted 8. 3 4. 1 7 .0 - 8. 1 2 5 .0
T o ta l 100. 0 100 .0 100 .0 100 .0 100 .0 100.0
GASTRIC CANCER: TH E R E L A T IO N SH IP  B E T W E E N  THE 
L E V E L  O F  F R E E  HYDROCHLORIC ACID IN THE GASTRIC 
JU IC E  OF P A T IE N T S  AND THE DURATION OF THE 
PR O LO N G ED  HISTORY
SASKATCHEWAN 1932-55
TABLE 36
ly m p h a t ic  g lan d s  w e re  u n invo lved  in the  g ro u p  w ith  the long 
d y sp e p t ic  h i s t o r y  (T a b le s  37 and 38). A s o m ew h a t  s im i l a r  
f ind ing  is  e v id en t  w hen  the  in c id e n ce  of m e t a s t a s i s  i s  c o n s id e r e d  
(T a b le s  39 and  40).
It  w i l l  be o b s e r v e d  th a t  t h e r e  is  l i t t l e  r e l a t io n s h ip  
b e tw een  the  long  d y s p e p t ic  h i s t o r y  and the  in c id e n ce  of r e g io n a l  
g la n d u la r  m e t a s t a s e s  (T ab le  41 and 42 ) ,  and the  in c id en ce  of 
e x t r a  g la n d u la r  m e t a s t a s e s  (T ab le  43 and 44).
The in f lu en ce  of the long d u ra t io n  of sy m p to m s  upon 
o p e ra b i l i ty  and  r e s e c t a b i l i t y  is  s ee n  in T ab le  45 . A lthough  the 
o p e ra b i l i ty  r a t e  w a s  g r e a t e r  in th o se  w ith  the  p ro lo n g e d  h i s to r y  
a s  c o m p a r e d  w ith  th a t  of the  p a t ie n t s  in the  whole  s e r i e s ,  the  
r e s e c t a b i l i t y  r a t e  w a s  m a r k e d ly  lo w e r .  T h is  f ind ing  a p p e a r s  
to be in c o n s i s t e n t  w ith  the  ev id en c e  th a t  the  in c id e n ce  of r e g io n a l  
ly m p h a t ic  g la n d u la r  in v o lv e m e n t  an d  m e t a s t a s e s  w a s  lo w e r  in  
th o se  p a t i e n t s  w ith  the  p ro lo n g e d  h i s t o r y .
P r o p o r t io n  of 
P a t i e n t s  w ith  
Invo lved  G lan d s  
( P e r  Cent)
P r o p o r t io n  of 
P a t i e n t s  w ith  
U ninvolved
G lan d s  
( P e r  Cent)
P r o p o r t io n  of 
P a t i e n t s  in wham 
G la n d u la r  S ta tu s  
w a s  U n s ta te d  
( P e r  Cent)
W hole G ro u p  
of P a t i e n t s
44 . 7 11 .5 4 3 .8
P a t i e n t s  w ith
P r o lo n g e d
H is to r y
3 7 .9 19 .3 42. 8
GASTRIC CANCER: COM PARISON B E T W E E N  THE INCIDENCE 
OF INVOLVED LY M PH A TIC  GLANDS IN THE W L  O L E  SERIES 
AND THE G R O U P OF P A T IE N T S  WHO HAD LONG D Y S P E P T IC
H ISTORIES
SASKATCHEWAN 1932-55
TABLE 37
P r o p o r t io n  of 
P a t i e n t s  w ith  
Involved  
G lan d s  
( P e r  cent)
P r o p o r t i o n  of 
P a t i e n t s  w ith  
U ninvolved  
G lan d s  
( P e r  cent)
W hole G ro u p  
of P a t i e n t s
7 9 .5 2 0 .5
P a t i e n t s  w ith  
L ong  D y sp e p t ic  
H i s to r i e  s
66 o 3 3 3 .7
GASTRIC CANCER: THE IN CID EN CE O F INVOLVED_______
REGIONAL LY M PH A TIC  GLANDS IN THE P A T IE N T S  
OF THE W HOLE SERIES AND TH A T O F THE P A T IE N T S  
IN THE G R OU P WHO GAVE LONG D Y S P E P T IC  H ISTO RIES, 
USING ONLY THOSE P A T IE N T S  IN WHICH THE GLANDULAR 
STATUS HAD B E E N  D E T E R M IN E D . IN 159 P A T IE N T S  IN 
THE P R O L O N G E D  G R O U P THE R E L E V A N T  DATA W ERE
A V A ILA B LE
SASKATCHEWAN 1932-55
TABLE 38
P r o p o r t i o n  of 
P a t i e n t s  w ith  
M e ta s ta s e  s 
( P e r  Cent)
P r o p o r t i o n  of 
P a t i e n t s  w ith  
No M e ta s t a s e s  
( P e r  Cent)
P r o p o r t io n  of 
P a t i e n t s  in 
W hom  G la n d u la r  
S ta tu s  w as  
N ot D e te r m in e d
Whole G ro u p  
of P a t i e n t s 2 9 .0 24. 2 46„ 8
P a t i e n t s  w ith  
Long 
D y sp e p t ic  
H is to r ie  s
22. 1 34. 8 43 . 1
GASTRIC CA NCER: COM PARISON B E T W E E N  THE INCIDENCE 
O F  M ETA STA SE S IN P A T IE N T S  O F THE W HOLE SERIES AND 
IN T H E  G R O U P O F  P A T IE N T S  WHO GAVE LONG HISTORIES
OF D Y SPE PS IA
SASKATCHEWAN 1932-55
TABLE 39
P r o p o r t io n  of 
P a t i e n t s  w ith  
M e ta s ta s e  s 
( P e r  cent)
P r o p o r t i o n  of 
P a t i e n t s  w ithou t 
M e ta s ta s e  s 
( P e r  cent)
W hole G ro u p  
of P a t i e n t s
54. 6 4 5 .4
P a t i e n t s  w ith  
Long D y sp e p t ic  
H is to r i e  s
3 8 .9 61. 1
GASTRIC CA NCER: THE IN C ID EN C E O F ME TASTASES IN 
THE P A T IE N T S  OF THE W HOLE SE RIES AND THAT OF THE 
P A T IE N T S  WHO GAVE LONG D Y S P E P T IC  H ISTO RIES,
USING ONLY THOSE P A T IE N T S  IN WHOM THE DATA ON 
M ETA STA SE S W ERE A V A IL A B L E . DATA W ER E A V A ILA BLE 
IN 158 P A T IE N T S  IN THE PR O L O N G E D  HISTORY GROU P
SASKATCHEWAN 1932-55
T A B L E  40
D u ra t io n  
(Y ear  s)
P a t i e n t s  w ith  
Involved  
N odes  
( P e r  Cent)
P a t i e n t s  w ith  
U ninvolved  
Node s 
( P e r  cent)
P a t i e n t s  in 
W hom  N odal 
P a th o lo g y  
w a s  Unknown 
(P e r  Cent)
1 -  3 50 3 3 .3 16.7
3 - 5 4 1 .9 14.9 4 3 .2
6 - 9 2 2 .7 13.7 63. 6
10 - 19 4 0 .9 2 3 .0 36. 1
20 o r  m o r e 3 6 .4 16.9 4 6 .7
A c tu a l
P r o lo n g e d
D u ra t io n
U n s ta te d
4 0 .0 6 0 .0 -
GASTRIC CA NCER: THE R E L A T IO N SH IP  B E T W E E N  THE 
DURATION OF SYM PTOM S IN THOSE P A T IE N T S  WHO GAVE 
LONG HISTORY OF D Y SPE PS IA  AND THE IN CID EN CE OF 
INVOLVED REGIONAL LY M PH A TIC  GLANDS
SASKATCHEWAN 1932-55
TABLE 41
D ur a tion  
(Y ear  s)
P a t i e n t s  w ith  
Involved  N odes  
( P e r  cent)
P a t i e n t s  w ith  
U ninvo lved  N odes  
( P e r  cent)
1 -  3 60.0 4 0 .0
3 - 5 7 3 .8 26. 2
6 - 9 6 2 .5 3 7 .5
10 - 19 6 4 .0 3 6 .0
20 o r  m o r e 6 8 . 0 3 1 .2
A c tu a l  p ro lo n g e d  
d u ra t io n  u n s ta te d
4 0 .0 6 0 .0
GASTRIC CA NCER: TH E C O M PA R A TIV E INCIDENCE OF
INVOLVED AND UNINVOLVED REG IO N A L LY M PH A TIC 
GLANDS IN THE P A T IE N T S  WHO GAVE LONG D Y S P E P T IC  
H ISTORIES AND IN WHOM G LA N D U LA R STATUS HAD B E E N  
D E T E R M IN E D  IN TER M S OF DURATION OF SYM PTOM S. 
D A TA  W ER E A V A ILA BLE IN 157 P A T IE N T S  IN TH E GROUP 
W ITH PR O L O N G E D  HISTORY
SASKATCHEWAN 1932-55
TABLE 42
D u ra t io n
(Y e a rs )
P a t i e n t s  w ith  
M e ta s ta s e  s 
( P e r  Cent)
P a t i e n t s  w ith  
No M e ta s t a s e s  
( P e r  Cent)
P a t i e n t s  in 
W hom Unknown 
W h e th e r  
M e ta s ta s e  s 
P r e  sen t
1 -  3 2 8 .0 4 4 .0 2 8 .0
3 - 5 20 o 3 33. 8 4 5 .9
6 - 9 15.9 3 1 .8 5 2 .3
10 - 19 2 2 .9 3 7 .7 3 9 .4
20 o r  m o r e 2 6 .3 3 1 .6 42 . 1
A c tu a l
P ro lo n g ed
D u ra t io n
U n s ta te d
- 4 0 .0 6 0 .0
GASTRIC CANCER: THE R E L A T IO N SH IP  B E T W E E N  THE 
DURATION OF SYM PTOM S IN THOSE P A T IE N T S  WHO GAVE 
LONG HISTORIES OF D Y SPE PS IA  AND TH E IN CID EN CE OF 
E X T R A  G LA N D U LA R M ETA STA SES
SASKATCHEWAN 1932-55
TABLE 43
D u ra t io n  
(Y ear  s)
P a t i e n t s  w ith  
m e t a s t a s e s  
( P e r  cent)
P a t i e n t s  w ith  
no m e t a s t a s e  s 
( P e r  cent)
1 - 3 3 8 .9 61 . 1
3 - 5 37. 5 6 2 .5
6 - 9 3 3 .3 6 6 .7
10 - 19 37. 8 62. 6
20 o r  m o r e 45 . 5 5 4 .5
GASTRIC CA NCER: THE C O M PA R A TIV E INCIDENCE OF
M ETA STA SE S IN THOSE P A T IE N T S  WHO GAVE LONG 
D Y S P E P T IC  HISTORIES AND IN WHOM THE P R E S E N C E  OR 
A B SEN C E OF M ETA STA SE S WAS D E T E R M IN E D  IN TERM S 
OF DURATION OF SY M PTOM S. DATA A V A ILA BLE IN 154 
IN TH E PR O L O N G E D  HISTORY G R OU P
SASKATCHEWAN 1932-55
TABLE 44
P a t i e n t s  w ith  
P r o lo n g e d  
H is to r i e  s 
( P e r  cent)
W hole G ro u p  
of P a t i e n t s  
( P e r  cent)
O p e ra b i l i ty 63. 3 59. 5
Re s e c ta b i l i ty 3 7 .0 4 8 .6
GASTRIC CA NCER: COM PARISON O F  THE O PE R A B IL IT Y  
AND R E S E C T A B IL IT Y  R A TE S IN THOSE P A T IE N T S  WITH 
PR O L O N G E D  H IST O RIES, WITH THOSE OF TH E W HOLE SERIES
SASKATCHEWAN 1932-55
TABLE 45
C H A P T E R  5
BENIGN AND M ALIGNANT GASTRIC U LC ER A TIO N
Since B a i l l ie  (1818) an d  C ru v e i lh ie r  (1829 , 1835) f i r s t  
m a d e  the  d i s t in c t io n  b e tw ee n  c h ro n ic  u l c e r  and  c a n c e r  of the 
s to m a c h ,  the  d ia g n o s t ic  d i f f e r e n t ia t io n  b e tw ee n  the two c o n d it io n s  
h a s  p r e s e n te d  an a b so rb in g  p r o b le m  to the  p h y s ic ia n ,  s u rg e o n ,  
r a d io lo g i s t  and  g e n e r a l  p r a c t i t i o n e r  a l ik e .  T h e re  a r e  few  
e x p e r ie n c e d  c l in ic ia n s  who have  n o t ,  on so m e  o c c a s io n ,  b een  
doub tfu l ab o u t the  p a th o lo g ic a l  c h a r a c t e r  of a g a s t r i c  u l c e r  even  
a f te r  the  p a t ie n t  h a s  b e en  th o ro u g h ly  in v e s t ig a te d .  He i s  indeed  
a  fo r tu n a te  p h y s ic i a n  who h a s  c o n s i s te n t ly  avo id ed  the  p i t f a l l  of 
a s s u m in g  the  b en ig n ity  of an u l c e r  b e c a u s e  of an a p p a re n t ly  
c l a s s i c a l  c l in ic a l  p ic tu re  p r e s e n t e d  by the  p a t ie n t .  E v e n  the 
s u r g e o n ,  w ith  the  p a t i e n t 's  a b d o m en  open  and the invo lved  
p o r t io n  of s to m a c h  in h is  h a n d s ,  n o t  in f re q u e n t ly  f e e l s  u n c e r ta in  
w h e th e r  he  i s  d e a l in g  w ith  a  ben ign  o r  a n e o p la s t ic  u l c e r .  The
t r a g e d y  of p e r m i t t i n g  a s m a l l  c a r c in o m a to u s  u l c e r  of the  
s to m a c h  to p r o g r e s s  to the s tage  of n o n - r e s e c t a b i l i t y  b e c a u s e  
of the  a c c e p ta n c e  of an  u n p ro v e n  d ia g n o s is  of b en ig n  u lc e r  is  
n o t  u n c o m m o n .  M oynihan  e m p h a s i s e d  th i s  in h i s  a p h o r i s m  
"One c a u s e  of d e a th  in  c a n c e r  of the  s to m a c h  i s  the u n s u c c e s s f u l  
m e d ic a l  t r e a t m e n t  of the  m a l ig n a n t  l e s io n  th a t  m a s q u e r a d e s  a s  
a  b e n ig n  u l c e r  . "
TH E IN C ID EN C E OF DIAGNOSTIC E R R O R
R e p o r t s  f r o m  som e of the  l a r g e r  A m e r ic a n  m e d ic a l  
c e n t r e s  in d ic a te  th a t  the  in c id en ce  of e r r o r  in  d is t in g u is h in g  
b e tw e e n  b e n ig n  and m a l ig n a n t  g a s t r i c  u l c e r s  is  n o t  s m a l l  and 
c o n f i rm  th a t  the  n e o p la s t i c  u l c e r  m a y  s im u la te  the  s im p le  one 
in a r e l a t i v e ly  h ig h  p r o p o r t io n  of c a s e s .  E u s t e r m a n  (1940) found 
th a t  a t  l e a s t  f ive  p e r  c en t  of the l e s io n s  u n e q u iv o ca lly  d ia g n o se d  
a s  b en ig n  u l c e r  by  the  r a d io lo g i s t s  a t  the  M ayo C lin ic  w e re  found 
to be m a l ig n a n t .  O ther  r e p o r t s  (T ab le  46) d e m o n s t r a t e  th a t ,  even  
w ith  the g r e a t e s t  c a r e  and the e m p lo y m e n t  of a l l  in v e s t ig a t iv e  
m e a s u r e s ,  c e r t a i n  u l c e r s ,  s h o r t  of h i s to lo g ic a l  e x a m in a t io n ,  
de fy  c o r r e c t  d ia g n o s i s .
T h e re  is  no s ing le  c l in ic a l  c r i t e r i o n  by w h ich  an 
a  c c u r a te  d i f f e r e n t ia t io n  b e tw ee n  b en ig n  and  m a l ig n a n t  g a s t r i c  
u lc e r  can  be m a d e .  On the b a s i s  of r e p e a t e d  c l in ic a l  and 
p a th o lo g ic a l  o b s e r v a t io n s  c e r t a in  f a c t o r s  of r e l a t iv e  d ia g n o s t ic  
va lue  have  b e en  ev o lv ed . T h e se  f a c t o r s ,  w h ich  inc lude  the  age 
of the  p a t ie n t ,  the  s ite  of the  l e s io n ,  the  d u ra t io n  and c h a r a c t e r
A u thor Yeai
N u m b e r  of 
C a s e s  of 
P r e  su m ed  
B en ign  
U lc e r
D ia g n o s t ic  
E r r o r  
( P e r  Cent)
A lle n  and W elch 1941 277 14.0
S m ith  and J o rd a n 1948 600 9 .8
M a r s h a l l  and W elch 1948 131 2 0 .0
W elch  and A llen 1949 295 1 0 .8
L a m p e r t  e t  al 1950 550 13 .0
JohnsScn e t  al 1950 219 11.0
DIAGNOSTIC E R R O R  IN U L C E R A T IV E  
LESIONS OF THE STOMACH
TABLE 46
of the  s y m p to m s ,  the d e g re e  of a c id i ty ,  the s ize  of the  u lc e r  
and  the  r e s p o n s e  by the  u l c e r  to m e d ic a l  t r e a t m e n t ,  m a y  
c o n tr ib u te  to w a rd s  d i f f e r e n t ia t in g  b e tw een  the  two ty p e s  of 
g a s t r i c  u l c e r s  b u t  none of th e m  ap p lie d  s in g ly ,  n o r  a l l  of th e m  
c o l le c t iv e ly ,  w il l  n e c e s s a r i l y  p ro v id e  the  c o r r e c t  d ia g n o s i s  in 
a l l  c a s e s .
To e x am in e  the p r o b le m  a c o m p a r a t iv e  study  w a s  m a d e  
of th o se  p a t ie n t s  who w e re  r e f e r r e d  to the  c l in ic s  of the 
S a s k a tc h e w a n  C a n c e r  C o m m is s io n  b e tw e e n  the y e a r s  1932 and 
1953 b e c a u s e  o f  th e  p r e s e n c e  of g a s t r i c  u l c e r s  of u n d e te r m in e d  
ty p e .  T hose  w ith  l e s io n s  w h ich  su b se q u e n t ly  p ro v e d  to be ben ign  
(284 c a s e s )  w e r e  c o m p a r e d  w ith  the  p a t ie n t s  in the g a s t r i c  c a n c e r  
s e r i e s  wlho p r e s e n t e d  w ith  c a r c in o m a to u s  u l c e r s  (489 c a s e s ) .
The g roup  of b en ig n  u l c e r s  s tu d ied  m a y  no t be r e p r e s e n t a t i v e  
of th o s e  w h ic h  a r e  found in e v e r y  day g e n e r a l  p r a c t i c e  in th a t  
th e y  h ad  g iven  r i s e  to e s p e c i a l  d ia g n o s t ic  d i f f ic u l ty ,  b u t  they  m a y  
s e r v e  b e t t e r ,  d e sp i te  th i s  s p e c ia l  s e le c t io n ,  to i l l u s t r a t e  the 
s i m i l a r i t y  in  the  c l in ic a l  p r e s e n t a t io n  of the two p a th o lo g ic a l ly  
v e r y  d i f f e r e n t  ty p e s  of l e s io n .
The m a l ig n a n t  l e s io n s  s tu d ied  a r e  th o se  w ith  t ru e  
c a r c in o m a to u s  u l c e r s  in c o n t r a d is t in c t io n  to u lc e r a t i o n  in a 
g a s t r i c  c a n c e r .  T h is  d is t in c t io n  is  n e c e s s a r y  s in c e ,  f o r  e x a m p le ,  
u j c e r a t i o n  of a po lypo id  le s io n  m a y  be d i s s i m i l a r  in b e h av io u r  
and  p r e s e n ta t io n  to an u l c e r  in the  s to m a c h  w a ll  w hich  is  found 
to be m a l ig n a n t  in  t y p e .
SEX INCIDENCE OF BENIGN AND M ALIGNANT U LC ER A TIO N
C a n c e r  of the  s to m a c h  o c c u r s  m o r e  c o m m o n ly  in  m a le s  
th a n  in  f e m a l e s .  The sam e  p re p o n d e r a n c e  in m a le s  is  ev id en t  
w hen only  the  u lc e r a t iv e  f o r m  of the d i s e a s e  i s  c o n s id e r e d .
T ab le  47 d e m o n s t r a t e s  t h a t ,  in the  c o m p a r a t iv e  s e r i e s  of ben ig n  
u l c e r s ,  a p p ro x im a te ly  the  s a m e  s ex  in c id e n ce  o c c u r r e d  a s  th a t  
in  m a l ig n a n t  u l c e r s .
AGE AND SEX  D ISTRIBUTION IN BENIGN AND MALIGNANT 
GASTRIC U LC ER A TIO N
T ab le  48 d e m o n s t r a t e s  the  age d i s t r ib u t io n  of the  
p a t ie n ts  w ith  e a c h  type  of l e s io n .  In e a c h ,  an d  in b o th  s e x e s ,  
the  g r e a t e s t  in c id e n c e  is  in the  55 - 64 y e a r s  age g ro u p .  
A p p ro x im a te ly  one q u a r t e r  of the  b en ig n  le s io n s  o c c u r  in 
p a t ie n t s  o ld e r  th an  s ix ty - f iv e  y e a r s ,  w h ile  3 8 .9  p e r  c e n t  of the  
m a l ig n a n t  l e s io n s  a r e  p r e s e n t  in the sam e  age g ro u p .  The 
f in d in g s  of th is  su rv e y  c o m p a re  w ith  th o se  r e c o r d e d  by C o m fo r t  
(1937). He found th a t  the  r e l a t i v e  in c id e n ce  of b en ig n  u l c e r  w a s  
s o m e w h a t  g r e a t e r  th a n  th a t  of u lc e r a t i n g  c a n c e r  in a l l  d e c a d e s  
w ith  the  e x ce p t io n  of the  e ig h th .  In th is  d eca d e  u lc e r a t i n g  c a n c e r  
w a s  found to be a lm o s t  tw ice  a s  f r e q u e n t  a s  ben ig n  g a s t r i c  u l c e r .  
T h is  ev id en ce  i s  in  c o n t r a s t  to th a t  r e p o r t e d  by A lv a re z  (1931) 
who found th a t  in the  s ix th ,  sev e n th  and  e igh th  d e c a d e s ,  ben ign  
u lc e r  o c c u r r e d  a lm o s t  a s  f r e q u e n t ly  a s  m a l ig n a n t  u l c e r ,  and  
B o u d re a u  (1951) who found the r a t io  of ben ig n  to m a l ig n a n t  u l c e r s
Type
of
U lc e r
T o ta l
N u m b e r
of
P a t i e n t s
N u m b e r  
of 
M ale  s
N u m b e r
of
F  e m a le  s
R atio  B e tw een  
M ale 
and 
F e m a le  
In c id en ce
M alig n an t 489 367 122 3 .0 / 1
B en ign 284 220 64 3 .4 / 1
BENIGN AND M ALIGNANT U LCERA TIO N  
R EL A T IO N SH IP  B E T W E E N  SEX INCIDENCE 
SASKATCHEWAN 1932-53
TABLE 47
Type
of Sex
All
C a s e  s
AGE DIS
P E R  C E N T  OF 
IN EA CH
TRIBUTION 
T O T A L  CASES 
G R OU P
U lc e r 0 - 2 4 25-34 3 5-44 45-54 55-64 65-69 70 & o v e r
T o ta l 100 .0 - 2 .3 7 .4 16. 1 35. 3 13. 7 25. 2
M alig n an t M ale 100 .0 - 1.9 7 .4 16 . 1 3 4 .9 14. 3 2 5 .4
F e m a le 100 .0 - 3 .3 7 .4 15. 6 36 .9 12.3 24-. 6
T o ta l 100 .0 0 .4 1 .8 9 .2 25. 3 37. 3 13.7 11.9
B en ign M ale 100.0 - 1 .3 8 .6 25. 5 3 8 .2 14. 6 11. 8
F  e m a le 100 .0 1 .6 3 .2 10.9 25 .0 35. 9 10.9 12 .5
BENIGN AND M ALIGNANT GASTRIC U LCERA TIO N  
THE R E L A T IO N SH IP  B E T W E E N  AGE AND SEX INCIDENCE 
SASKATCHEWAN 1932-53
T A B L E  48
in the  s a m e  age g ro u p  to be m o re  than  two to one .
THE SITE OF BENIGN AND M ALIGNANT GASTRIC ULCERA TIO N
T h e re  is  no p a r t  of the  s to m a c h  w hich  is  im m u n e  f r o m  
e i th e r  b en ig n  or m a l ig n a n t  u l c e r a t i o n .  A lthough  th e r e  a r e  c e r t a in  
s i t e s  w h ich  a p p e a r  to e x h ib i t  a p r e d i le c t io n  fo r  one o r  o th e r  ty p e ,  
t h e r e  i s  a  su f f ic ie n t  d e g re e  of o v e r la p  to m a k e  the  d e c is io n  
r e g a r d in g  b en ig n an cy  o r  m a l ig n a n c y  a d if f icu l t  one w hen  an 
in d iv id u a l  c a s e  is  u n d e r  c o n s id e r a t io n .
H o lm e s  and H am pton  (1932) b e l ie v e d  th a t  ben ign  
u lc e r a t i o n  w ith in  the  p r e p y lo r i c  a r e a  w a s  of such  in f r e q u e n t  
o c c u r r e n c e  th a t  a l l  u l c e r s  in th is  s i te  should  be c o n s id e re d  
m a l ig n a n t  u n ti l  p ro v e n  o th e r w is e .  T h e ir  a n a ly s i s  of c a s e s  seen  
a t  the  M a s s a c h u s e t t s  G e n e r a l  H o sp i ta l  showed th a t  c a r c in o m a to u s  
u l c e r s  o u tn u m b e re d  b en ig n  o n es  by tw elve  to one . S am p so n  
and  S o sm an  (1939) s tu d ied  545 c a s e s  of g a s t r i c  u lc e r  f r o m  the 
P e t e r  B en t  B r ig h a m  H o sp i ta l  in  B o s to n .  Of the 57 p r e p y lo r i c  u l c e r s  
found , 46 w e r e  c a r c in o m a to u s  and e lev e n  w e re  b en ig n .  A llen  (1945) 
r e p o r t e d  th a t  65 p e r  c en t  of u l c e r s  o c c u r r in g  w ith in  the two 
c e n t i m e t r e s  im m e d ia te ly  p r o x im a l  to the p y lo ru s  w e r e  m a l ig n a n t .  
B o u d re a u  e t  a l  (1951) found 58 p e r  c en t  of a l l  m a l ig n a n t  and 
56 p e r  c e n t  of a l l  b en ign  g a s t r i c  u l c e r s  o c c u r r e d  w ith in  the 
p r e p y lo r i c  a r e a .  B e n e d ic t  (1950) r e p o r t e d  a s im i la r  in c id en ce  
of ben ign  and m a l ig n a n t  l e s io n s  a t  the p r e p y lo r u s  and S ing leton  
(1936) found ben ign  p r e p y lo r i c  u l c e r s  to be tw ice  a s  f r e q u e n t  as
the  m a l ig n a n t  v a r i e ty  in h is  s e r i e s  f r o m  the T o ro n to  G e n e ra l  
H o sp i ta l .
B oyce (1953) m a d e  a g e n e r a l  s ta t e m e n t  th a t  the  
c o m m o n e r  s i t e s  of ben ign  u l c e r  and  c a r c in o m a to u s  l e s io n s  
do n o t c o in c id e .  He found th a t  the c o m m o n e s t  s i te  fo r  ben ign  
u l c e r  w a s  the  l e s s e r  c u r v a tu r e  and th a t  only  12 p e r  c en t  of 
g a s t r i c  c a r c in o m a ta  o c c u r r e d  in th i s  r e g io n .  In A l le n ’s (1945) 
e x p e r i e n c e ,  only  ten  p e r  c en t  of l e s s e r  c u r v a tu r e  u l c e r s  w e re  
m a l ig n a n t .  B e n e d ic t  (1950), b e l ie v e d  th a t  75 p e r  c e n t  of l e s s e r  
c u r v a tu r e  u l c e r s  w e r e  b en ig n .  S u s s m a n  (1950) a g r e e s  th a t  m o s t  
l e s s e r  c u r v a tu r e  u l c e r s  a r e  b e n ig n ,  bu t  s t a t e s  th a t  an u l c e r  h igh  
on th a t  c u r v a tu r e  is  m o r e  l ik e ly  to be m a l ig n a n t  th an  one s i tu a te d  d i s ta l ly .
T h e re  a p p e a r s  to be u n a n im ity  of op in ion  in r e s p e c t  
of the  s e r io u s  im p o r t  of the  a p p e a ra n c e  of an  u lc e r  on the g r e a t e r  
c u r v a tu r e  of the  s to m a c h .  B e n e d ic t  (1950) r e p o r t e d  th a t  only 
r a r e l y  w a s  such  an u l c e r  b en ig n . T h is  v iew  w a s  su p p o r te d  by 
S a m p so n  (1939) and  A llen  (1945). B o u d re a u  (1951) on the  o th e r  
h a n d  found th a t  the  in c id en ce  of b en ig n  u lc e r  on the g r e a t e r  
c u r v a t u r e  w a s  a s  g r e a t  a s  th a t  of m a l ig n a n t  u l c e r .
T ab le  49 s u m m a r i z e s  the d a ta  o b ta in ed  in  the  
S a sk a tc h e w an  s tudy . E ig h ty  p e r  c en t  of a l l  the b en ig n  le s io n s  
o c c u r r e d  on the  l e s s e r  c u r v a t u r e ,  the  r e m a in in g  tw enty  p e r  cen t  
b e ing  d i s t r ib u te d  o v e r  the  p r e p y l o r i c ,  a n t r a l ,  g r e a t e r  c u r v a tu r e  
and fu n d a l ,  p o s t e r i o r  w a l l  and c a r d ia c  r e g io n s  of the  s to m a c h .
Type
of
U lc e r
A ll
Case £
SITE OF U L C E R  
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M a lig n an t 489 3 177 60 133 30 4 10 30 38 4
B enign 284 73 11 12 170 7 - 4 - 7 -
SITE OF U L C E R
P E R C EN T  OF ST A TED  CASES IN EA CH  GROUP
M alig n an t 486 - 3 6 .3 12 .4 27.3 6. 2 0 .9 2. 1 6 .2 7 .8 0 .8
B en ign 211 - 5 .2 5 .7 80. i 3 .3 - 1.9 - 3 .3 -
BENIGN AND M ALIGNANT GASTRIC U LCERA TIO N  
THE SITE O F THE LESION IN EA C H  T Y P E  OF U LC ER  
SASKATCHEWAN 1932-53
TABLE 49
C a r c in o m a to u s  u lc e r a t i o n  o c c u r r e d  m o s t  f r e q u e n t ly  a t  the  
p r e p y l o r u s ,  bu t m o r e  than  a q u a r t e r  of the  to ta l  n u m b e r  of 
p a t ie n ts  h ad  th e i r  le s io n  on the  l e s s e r  c u r v a tu r e .
T ab le  50 show s the  s i te  d is t r ib u t io n  of ben ig n  
and m a l ig n a n t  u l c e r s  w hen  a l l  the  c a s e s  of g a s t r i c  u lc e r a t i o n  
in the  co m b in e d  s e r i e s  a r e  c o n s id e r e d  c o l le c t iv e ly .  It i s  
n o ta b le  th a t  the  p r e p y lo r u s  is  invo lved  in ben ig n  u lc e r a t io n  
only  in f r e q u e n t ly ,  w h e r e a s  the s am e  s ite  is  co m m o n  fo r  
m a l ig n a n t  in v o lv e m e n t .  The l e s s e r  c u r v a tu r e  d o e s  n o t  en joy  
th e  f r e e d o m  f r o m  m a l ig n a n t  u lc e r a t io n  th a t  so m e  a u th o r s  would 
su g g e s t .  C o n f i rm a t io n  of the  f r e q u e n c y  of in v o lv e m e n t  a t  
v a r io u s  s i t e s  i s  a p p a r e n t  in T ab le  51.
TH E DURATION OF SYM PTOM S OF BENIGN AND M ALIGNANT 
GASTRIC U LC ER S
It h a s  b een  s ta te d  by A lv a re z  (1931), th a t  the d u ra t io n  
of s y m p to m s  i s  an im p o r ta n t  f a c to r  in the  d ia g n o s t ic  d e c is io n  
r e g a r d in g  the b en ig n  o r  m a l ig n a n t  c h a r a c t e r  of a  g a s t r i c  u l c e r .
He found in h i s  s e r i e s  th a t  79 p e r  c e n t  of p a t ien tsw ith  g a s t r i c  
c a n c e r  h ad  h ad  sy m p to m s  fo r  l e s s  than  two y e a r s  and on th is  
e v id e n c e  b a s e d  h is  op in ion  th a t  a h i s to r y  of r e l e v a n t  sy m p to m s  
o v e r  a  l e s s e r  p e r io d  of t im e  than  th is  in a p a t ie n t  who h ad  no 
p r e v io u s  d y sp e p t ic  c o m p la in ts  f a v o u re d  a d ia g n o s i s  of c a n c e r ,  
w h e r e a s  a long h i s t o r y ,  o v e r  m a n y  y e a r s ,  w as  m o r e  in d ica t iv e  
of a  b en ign  u l c e r .  A llen  (1945), r e p o r t e d  th a t  p a t ie n ts  w ith
DISTRIBUTION O F U LC ER S ACCORDING TO
SITE AND T Y P E  (P E R  CENT)
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THE DISTRIBUTION O F BENIGN AND MALIGNANT 
GASTRIC U LCERA TIO N  IN A T O T A L  N U M B ER  OF 
6y7 P A T IE N T S  ACCORDING TO SITE
SASKATCHEWAN 1V32-53
TABLE 50
S IT E
OF
U L C E R
T Y P E  OF U L C E R
MALIGNANT BENIGN
N U M B ER P E R  C EN T N U M B ER P E R  CENT
P r e p y l o r u s 177 94. 2 11 5 .8
A n tru m 60 83. 3 12 16.7
Le s s e r  
C u r v a tu r e
133 4 3 .9 170 56. 1
G r e a t e r  
C u rv a tu re  
and  F u n d u s
30 81. 1 7 18.9
A n te r io r
W all
4 100 .0 - 0 0 .0
P o  s te r  io r  
W all
10 7 1 .4 4 28. 6
Body 30 100.0 - 0 0 .0
C a r d ia 38 8 4 .4 7 15.6
L a rg e  U lce r  
Involving 
M ore  Than 
One Site
4 100 .0 - 0 0 .0
BENIGN AND MALIGNANT GASTRIC ULCERATION
THE PR O P O R T IO N  OF BENIGN AND MALIGNANT ULCERS WHEN 
THE T O T A L  N U M BER OF U LC ER S IN EACH SITE ARE CONSIDERED
TABLE 51
u lc e r a t i v e  l e s io n s  of the s to m a c h  a f te r  m id d le  l i f e ,  hav ing  
had  sy m p to m s  fo r  l e s s  than  one y e a r ,  w e re  f ive  t im e s  m o r e  
l i k e l y  to have  c a n c e r  th an  b en ig n  u l c e r .  He a lso  p o in ted  out 
th a t  in p a t ie n t s  of th is  age g ro u p  who h ad  had  sy m p to m s  fo r  
five o r  m o r e  y e a r s ,  the r e v e r s e  w a s  t r u e .
C o m fo r t  (1950), r e v ie w e d  648 c a s e s  of bo th  ben ign  
and m a l ig n a n t  u l c e r s  l e s s  th an  fo u r  c e n t i m e t r e s  in d ia m e te r  and 
found th a t  of th o se  u l c e r s  of l e s s  than  one y e a r ' s  d u ra t io n  a s  
in d ic a te d  by the  p a t i e n t s '  h i s t o r i e s ,  38 p e r  c e n t  w e r e  m a l ig n a n t .  
Of th o se  p a t ie n t s  w ith  sy m p to m s  of b e tw een  one and two y e a r s '  
d u r a t i o n ,  30 p e r  c e n t  of the g a s t r i c  u l c e r s  w e r e  m a l ig n a n t .  The 
u l c e r s  in p a t ie n t s  w ith  sy m p to m  d u ra t io n  of b e tw ee n  two and fo u r ,  
y e a r s ,  f ive  and  n ine  y e a r s ,  and  o v e r  ten  y e a r s  w e re  m a l ig n a n t  in 
15 p e r  c e n t ,  15 p e r  cen t and  8 p e r  c e n t  r e s p e c t iv e ly .  T h e se  d a ta  
in d ic a te d  th a t  the  lo n g e r  the  d u r a t io n ,  a s  d e te r m in e d  on the  b a s i s  
o f  the  h i s to r y  of sy m p to m s  , the  s m a l l e r  w a s  the  chance  th a t  the 
u l c e r  w as  m a l ig n a n t .
In the S a sk a tc h e w an  s e r i e s  9 1 .2  p e r  c en t  of the  p a t ie n ts  
w ith  m a l ig n a n t  u l c e r a t i o n  had  sy m p to m s  fo r  two y e a r s  o r  l e s s ,  
w hile  only  4 6 .4  p e r  c en t  of the p a t ie n t s  w ith  b en ig n  le s io n s  had  
s i m i l a r  d u ra t io n  (T ab le  52). In m o r e  than  h a lf  of the  c a s e s  of 
b en ig n  u l c e r a t i o n ,  the d u ra t io n  of sy m p to m s  w a s  g r e a t e r  than  
two y  e a r  s .
Type
of
U lc e r
T o ta l
C a s e s
D URATION, IN IV 
FR O M  ONSE3
lO N TH S, OF SYM PT 
: TO T R E A T M E N T
OMS
Le s s 
T han  
one 
M onth
1 - 3 4 - 6 7 - 1 2 13-24 25
and
O ver
Un­
s ta te d
C a n c e r 489 9 138 99 106 63 40 34
B enign 284 8 32 29 28 26 142 19
C a n c e r 455
DURATION OF SYMPTOMS: I 
OF ST A TED  CASES IN EACH
3E R  CENT 
G ROUP
1.9 3 0 .4 2 1 .8 2 3 .3 13 .8 8 .8 -
B enign 265 3 .0 12. 1 10.9 10. 6 9 .8 53. 6 -
BENIGN AND MALIGNANT GASTRIC U LCERA TIO N
DURATION O F SYM PTOM S F R O M  ONSET TO F IR S T  
T R E A T M E N T  IN EA C H  T Y P E
SASKATCHEWAN 1932-53
TABLE 52
THE SY M PTOM  P A T T E R N  IN BENIGN AND MALIGNANT
GASTRIC U LCERA TIO N
T h e re  a r e  c e r t a in  s y m p to m s  w h ich  a r e  com m on  to bo th  
ben ig n  and m a l ig n a n t  g a s t r i c  u l c e r .  A s u rv e y  w as  done on the  
c a s e s  w h ich  p r e s e n t e d  a t  the  c l in ic s  of the S a sk a tc h e w an  C a n c e r  
C o m m is s io n  in  o r d e r  to d e te r m in e  w h e th e r  th e re  w as  any 
d i f f e r e n c e  in the  f r e q u e n c y  of o c c u r r e n c e  of c e r t a in  of th o se  
sy m p to m s  b e tw ee n  the  two g ro u p s  (T ab le  53).
The in c id e n ce  of p a in ,  n a u s e a ,  v o m it in g ,  d y sp h ag ia  
and r e g u r g i t a t io n  w as  c o m p a r a b le  in the  s e r i e s  of b en ig n  and 
m a l ig n a n t  u l c e r s .  W e a k n e ss  and c o n s t ip a t io n  w e re  co m m o n  to 
b o th ,  b u t  w ith  s l ig h t  p r e p o n d e ra n c e  in the p a t ie n ts  w ith  c a n c e r .  
A n o re x ia ,  p o s tp r a n d ia l  f u l l n e s s ,  l o s s  of w e ig h t  and p a lp a b le  m a s s  
w e re  m u c h  m o r e  e v id e n t  in m a l ig n a n t  u lc e r a t io n  th an  in  b en ig n ,  
w h i le  d i a r r h o e a ,  h a e m a t e m e s i s  and m e la e n a  w e re  c o m m o n e r  in 
the b en ig n  g ro u p .
E n q u i ry  into so m e  of the  c h a r a c t e r i s t i c s  of p a in  w as  
u n s a t i s f a c to r y  due to the p au c i ty  of in fo r m a t io n  r e c o r d e d  on the 
p a t i e n t s ’ c h a r t s .  In only 152 of the  p a t ie n ts  w ith  m a l ig n a n t  
u lc e r a t io n  w e re  d a ta  a v a i lab le  on the  r e la t io n s h ip  b e tw een  the 
o n s e t  of p a in  and tak in g  food . In one h u n d re d  of the  ben ign  le s io n s  
t h i s  in fo rm a t io n  w a s  a lso  la c k in g .  In fo rm a t io n  on the r e l i e f  of 
p a in  by food and  a lk a l i  w a s  a lso  d e f ic ie n t  in 284 of the m a l ig n a n t  
l e s io n s  and on 86 of the  b en ign  u l c e r s .  The av a i lab le  d a ta  a r e  
p r e s e n te d  in T ab le  54. In both  ty p e s  of le s io n  the p a in  o c c u r r e d
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Type
of
U lc e r
T o ta l
N u m b e r
of
P a t i e n t s
N u m b er
of
P a t ie n t s
w ith
P a in
R e la t io n  to F ood P a in R elieved  By
B e fo re A fte r N ot
S ta ted
F  ood A lka li N ot
S ta ted
C an c e l 489 355 34 118 203 34 37 284
B en ig i 284 221 43 78 100 57 78 86
Cancer
P e r  C en t  of S ta te d  C;i s e s
489 355 2 2 .4 7 6 .6 - 4 7 .9 52. 1 -
Benign 284 221 35. 5 64.5 - 42 . 2 5 7 .8 -
BENIGN AND M ALIGNANT GASTRIC ULCERA TIO N  
THE R E L A T IO N SH IP  B E T W E E N  PAIN AND THE TAKING OF FOOD
THE R E L IE F  OF PAIN
TABLE 54
a f te r  food w ith  g r e a t e r  f r e q u e n c y  th an  b e f o r e ,  bu t  th is  w a s  
a p p a r e n t  m o r e  f r e q u e n t ly  in m a l ig n a n t  u l c e r s .  The pa in  w as  
r e l i e v e d  by food and a lk a l i  in both  g ro u p s  w ith  c o m p a r a b le  f r e q u e n c y .
W eigh t l o s s  w a s  a  co m m o n  f e a tu r e  of bo th  c o n d it io n s .
The lo s s  w a s  c a lc u la te d  f o r  e a c h  p a t ie n t  and e x p r e s s e d  a s  a 
p e rc e n ta g e  of h i s  n o r m a l  w e ig h t  (T ab le  55). The d is t r ib u t io n  
of w e ig h t  l o s s  is  s im i l a r  in b o th  co n d it io n s  w h e re  the  lo s s  i s  l e s s  
th an  tw en ty  p e r  c e n t  of n o r m a l  body w e ig h t .  The only m a t e r i a l  
d i f f e re n c e  o c c u r s  w hen  the w e ig h t  l o s s  e x c e e d s  th a t  l e v e l .  F ive  
p e r  c e n t  of p a t ie n t s  w ith  b en ig n  u l c e r  give a  h i s to r y  of w e ig h t 
lo s s  g r e a t e r  th a n  one f if th  of th e i r  n o r m a l  body w e ig h t ,  w h e r e a s  
m o r e  than  s ix te e n  p e r  c en t  of th o se  w ith  m a l ig n a n t  u lc e r a t i o n  
e x h ib i t  th is  d e g re e  of w e ig h t  l o s s .
The in c id en ce  of h a e m a t e m e s i s  in the two ty p e s  of 
u l c e r a t i o n  d i f f e r s ,  w ith  p re p o n d e ra n c e  of in c id e n ce  in the  ben ign  
c a s e s  (T ab le  56). T h is  p a r a l l e l s  the c o m p a r a t iv e  in c id en ce  of 
g r o s s  m e la e n a .
F R E E  HYDROCHLORIC ACID VALUES IN BENIGN AND 
M ALIGNANT GASTRIC U LC ER A TIO N
The v a lu e s  of f r e e  h y d r o c h lo r i c  a c id ,  a f te r  h i s t a m in e ,  
f r e q u e n t ly  in f luence  ju d g e m e n t  in c o n c lu d in g , p r e o p e r a t iv e ly ,  
w h e th e r  a g a s t r i c  u l c e r  is  m a l ig n a n t  o r  b en ig n .  L a  Due (1950), 
r e p o r t e d  th a t  g a s t r i c  u lc e r a t i o n  in a p a t ie n t  who a lso  ex h ib ited  
h i s ta m in e  f a s t  a c h lo r h y d r ia  w as  a t  l e a s t  sev en  t im e s  m o re  l ik e ly  
to be m a l ig n a n t  than  b en ig n .  K ie rn a n  (1950), s ta te d  th a t  the
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Type of U lc e r
N u m b e r  of 
P a t i e n t s  
W ith
H a e m a te m e  s is
P e r  C en t of 
T o ta l  
N u m b e r  
of P a t i e n t s  in 
E a c h  G ro u p
C a n c e r 35 7 .2
B en ign 36 12 .7
BENIGN AND M ALIGNANT GASTRIC ULCERA TIO N
IN CID EN CE OF H A EM A TEM ESIS 
IN EA CH  T Y P E  OF U L C E R
SASKATCHEWAN 1932-53
TABLE 56
p r e s e n c e  of a c h lo r h y d r  ia  in a p a t ie n t  w ith  g a s t r i c  u lc e r a t i o n  
u su a l ly  in d ic a te d  th a t  the le s io n  w a s  m a l ig n a n t ,  i r r e s p e c t i v e  
of a  ben ig n  a p p e a ra n c e  on r a d io lo g ic a l  e x a m in a t io n .  C o r r o b o r a t iv e  
ev id en ce  h a s  b e e n  p r e s e n t e d  by S m ith  and  J o rd a n  (1948), W elch  
and A llen  (1949), C o m fo r t  (1937), L a  Due (1950), and m a n y  o t h e r s .
A c h lo rh y d r  ia  in the p re s e n c e  of g a s t r i c  u lc e r a t i o n  is  
n o t a  s ine  qua  non  fo r  the d ia g n o s is  of c a n c e r .  Som e ben ign  
u l c e r s  do o c c u r  in the  a c h lo r h y d r ic  p a t ie n t ,  and so m e  c a r c in o m a to u s  
u l c e r s  a r e  a s s o c ia te d  w ith  n o r m a l  and even  h y p e r  ch lo rh y  d r  ia .
The d a ta  p r e s e n t e d  in th is  s e r i e s  (T a b le s  57 and 58), 
i n d ic a te  th a t  the  d e te r m in a t io n  of f r e e  h y d r o c h lo r ic  a c id  le v e l s  
m a y  in c r e a s e  the  index  of su sp ic io n  r e g a r d in g  the m a l ig n a n c y  
of a  g a s t r i c  u l c e r  if  the p a t ie n t  is  found to be a c h lo r h y d r ic ,  bu t  
d e m o n s t r a t e  a lso  th a t  a s  an a id  to d i f f e r e n t ia l  d ia g n o s is  in the 
in d iv id u a l  c a s e ,  i t  is  u n r e l i a b le .
ANAEM IA IN ASSOCIATION W ITH BENIGN AND MALIGNANT 
GASTRIC U LCERA TIO N
The in c id e n ce  of a n a e m ia  i s  h ig h  in  g a s t r i c  u l c e r a t i o n .
In p a t ie n t s  w ith  ben ig n  u l c e r  a p p ro x im a te ly  40 p e r  c e n t  (T ab le  59) 
ex h ib i te d  som e d e g re e  of a n a e m ia ,  b u t  i t  w a s  e x c e p t io n a l  fo r  th is  
a n a e m ia  to be s e v e r e .  In m a l ig n a n t  u l c e r s ,  h o w e v e r ,  two th i r d s  
of the  p a t ie n ts  w e re  a n a e m ic  and in one f if th  the h aem o g lo b in  
l e v e l s  w e re  l e s s  th an  s ix ty  p e r  c e n t  of n o r m a l .
T o ta l
N u m b e r
of
P a t i e n t s
w ith
R e lev a n t
D a ta
D E G R E E  OF F R E E  HYDROCHLORIC ACID
Type
of
U lc e r
A c h lo r -
h y d r ia
W ith
H is ta m in e
H y p o c h lo r -  
h y d r ia  
W ith 
H is ta m in e
N o rm a l
A cid ity
W ith
H is ta m in e
H y p e rch lo r-  
h y d r  ia 
W ith 
H is ta m in e
No o % No. % No. % No. %
C a n c e r 347 248 7 1 .5 53 15.3 29 8 .4 17 4, 8
B en ign
1
245 49 2 0 .0 58 2 3 .7 73 2 9 .8 65 26. 5
BENIGN AND M ALIGNANT GASTRIC ULCERATION
THE L E V E L S  OF F R E E  HYDROCHLORIC 
ACID IN EA C H  T Y P E  OF U L C E R
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TABLE 57
F r e e
H y d ro c h lo r ic
L e v e ls
A fte r
H is ta m in e
T o ta l  
N u m b e r  
of 
C ase  s
T Y P E  OF U L C E R
C A N C E R  BENIGN
N u m b e r P e r  Cen1 N u m b er P e r  Cent
A c h lo rh y d r  ia 297 248 83. 5 49 16. 5
H y p o c h lo rh y d r ia 111 53 4 7 .7 58 5 2 .3
N o r m a l  A c id ity 102 29 2 8 .4 73 7 1 .6
H y p e r c h lo r h y d r ia 82 17 2 0 .7 65 7 9 .3
BENIGN AND MALIGNANT GASTRIC U LCERA TIO N
DISTRIBUTION OF BENIGN AND M ALIGNANT ULCERS 
ACCORDING TO F R E E  HYDROCHLORIC L E V E L S
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TABLE 58
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THE SIGNIFICANCE OF THE SIZE OF THE ULCER IN THE
D IF F E R E N T IA T IO N  B E T W E E N  A BENIGN AND MALIGNANT 
LESION
T h e re  i s  d i f f e r e n c e  of op in ion  on w h e th e r  the s iz e  of 
a  g a s t r i c  u l c e r  is  a v a l id  d is t in g u ish in g  f e a tu r e  b e tw een  the 
m a l ig n a n t  and b en ig n  ty p e s .  The M ayo C lin ic  s ta ff  a r e  conv inced  
th a t  a lm o s t  e v e r y  u lc e r a t iv e  le s io n  of the  s to m a c h  w h ich  is  m o r e  
than  fo u r  c e n t i m e t r e s  in d ia m e te r  is  c a n c e r o u s .  T hey  ro u t in e ly  
a d v ise  s u r g e r y  fo r  any u l c e r  w h ich  h a s  a  g r e a t e r  d ia m e te r  than  
2 . 5 c m s .  b e c a u s e  they  c o n s id e r  th a t  the  chance  of such  an u lc e r  
b e ing  m a l ig n a n t  i s  m u c h  g r e a t e r  th an  the r i s k  a s s o c ia te d  w ith  
s u r g i c a l  th e r a p y  (C o m fo r t  1950). S tout (1950) f r o m  the  
p a th o lo g is t1 s s tan d p o in t ,  a g r e e s  th a t  v e ry  few  u l c e r s  l a r g e r  than  
fo u r  c e n t i m e t r e s  in d i a m e te r  a r e  ben ig n . O thers in a g r e e m e n t  w ith  
th is  op in ion  a r e  L a m p e r t  (1950), A lv a re z  (1928) and B e n e d ic t  (1950).
The c o n t r a r y  op in ion  th a t  the s ize  of an u lc e r  is  no t a 
r  e l ia b le  b a s i s  fo r  d is t in c t io n  b e tw ee n  b en ig n  and m a l ig n a n t  u lc e r  
i s  h e ld  by  G o lden  (1950), J o rd a n  (1950), B o u d re a u  (195]) and 
H e lm e r  (1946).
Only 8. 2 p e r  c en t  of the m a l ig n a n t  u l c e r s  in the  
S a s k a tc h e w an  s e r i e s  w e re  l e s s  than  two c e n t im e t r e s  in d i a m e te r ,  
w h i le  m o r e  th an  th r e e  q u a r t e r s  w e re  l a r g e r  than  four c e n t i m e t r e s .
Of the b en ig n  u l c e r s ,  8 6 .3  p e r  c en t  w e re  l e s s  than  two c e n t i m e t r e s  
in d ia m e te r  and only 3 .2  p e r  c e n t  w e re  g r e a t e r  than  fo u r  c e n t i m e t r e s  
(T ab le  60). C o n s id e r in g  a l l  of the  u l c e r s  in the two g ro u p s
Type
of
U lc e r
T o ta l
C a s e s
W ith
R e le v a n t
D a ta
SIZE OF LESION 
(D IA M E T E R  IN C E N T IM E T R E S )
0 - 2 0 2. 1  -  4 . 0 4. 1  & g r e a t e r
No. % No. % No. %
C a n c e r 282 23 8 .2 44 15. 6 215 7 6 .2
B enign 95 82 8 6 .3 10 10. 5 3 3 .2
BENIGN AND M ALIGNANT GASTRIC ULCERATION 
THE SIGN IFICA N CE OF THE SIZE O F THE U L C E R  
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T A B LE 60
c o l le c t iv e ly ,  78 p e r  c e n t  w ith  d i a m e t e r s  of two c e n t i m e t r e s  o r  
l e s s ,  w e re  ben ig n  and 9 8 .6  p e r  c en t  of the  u l c e r s  w ith  a  d ia m e te r  
g r e a t e r  th a n  fo u r  c e n t i m e t r e s  w e re  m a l ig n a n t  (T ab le  6 l ) .
THE RADIOLOGICAL D IF F E R E N T IA T IO N  B E T W E E N  BENIGN 
AND M ALIGNANT GASTRIC U LC ER A TIO N
It i s  n o t  w ith in  the c o m p e ten c e  of the  w r i t e r  to d i s c u s s  
a u th o r i ta t iv e ly ,  the r a d io lo g ic a l  d i f f e r e n t ia t io n  b e tw een  ben ign  and 
m a l ig n a n t  g a s t r i c  u lc e r a t io n .  E v e n  to the  h ig h ly  t r a in e d  and 
e x p e r ie n c e d  r o e n tg e n o lo g is t  th e r e  m a y  be c o n s id e ra b le  d iff icu lty  
in d is t in g u is h in g  b e tw e e n  the  two c o n d i t io n s .  In a c r i t i c a l  
e v a lu a t io n  of a  p a r t i c u l a r  le s io n  the f a c to r s  of lo c a t io n  of the u l c e r ,  
i t s  dep th  of p e n e t r a t io n  in to  the s to m a c h  w a l l ,  i t s  co n to u r  and s ize  
and  ev id en ce  of d is c o n t in u i ty  of p e r i s t a l s i s  and d is tu rb a n c e  of the 
n o r m a l  m u c o s a l  p a t t e r n  in the  im m e d ia te  v ic in i ty ,  to g e th e r  w ith  
the p r e s e n c e  o r  a b se n c e  of a s s o c ia te d  s p a s t i c  p h en o m en a  a r e  ta k en  
into c o n s id e r a t io n .  In c e r t a in  c a s e s  the  r a d io lo g i s t  i s  e x t r e m e ly  
c a u t io u s  in e x p r e s s in g  an op in ion  c o n c e rn in g  the type of u lc e r  
fo llow ing  a s ing le  r a d io lo g ic a l  e x a m in a t io n .
U lc e r s  in the p r e p y lo r i c  r e g io n  and on the  g r e a t e r  
c u r v a tu r e  a r e  c o n s id e re d  m o r e  l ik e ly  to be m a l ig n a n t ,  w hile  
th o se  on the l e s s e r  c u r v a tu r e s  a r e  m o r e  l ik e ly  to be ben ig n .  
M a lig n an t  u l c e r s  f r e q u e n t ly  show i r r e g u l a r i t y  of co n to u r  w hile  
the o u tl ine  of b en ign  le s io n s  is  c h a r a c t e r i s t i c a l l y  sm o o th ,  u n le s s  
d i s to r t io n  o c c u r s  a s  a r e s u l t  of the p r e s e n c e  in the c r a t e r  of
Size 
of 
U lc e r  
[D ia m e te r  
in c m  s.}
T o ta l
N u m b e r
of
C a s e s
T Y P E  OF U L C E R
CA N CER BENIGN
No. % No. %
0 - 2 .0 105 23 21 .9 82 78. 1
2 .1  - 4 .0 54 44 8 1 .5 10 18. 5
4 . 1 and 
G r e a t e r
218 215 98. 6 3 1 .4
BENIGN AND MALIGNANT GASTRIC U LCERA TIO N  
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TABLE 61
n e c r o t i c  s lough , g ra n u la t io n  t i s s u e ,  a  m u c o u s  plug o r  food . 
A lthough  the  s ize  of the c r a t e r  d o es  not c o n s t i tu te  adequa te  
g ro u n d s  fo r  a  de f in i te  d ia g n o s i s ,  v e r y  la rg e  c r a t e r s ,  e s p e c ia l ly  
if  th ey  a r e  sh a llo w , a r e  f r e q u e n t ly  m a l ig n a n t .
The m u c o s a l  fo ld s  a d ja c e n t  to a b en ig n  u lc e r  ru n  
in to  the  c r a t e r .  In a  c a r c in o m a to u s  u lc e r  the  m u c o s a l  fo ld s  
o f ten  p o in t  to the c r a t e r ,  b u t th ey  do n o t  u s u a l ly  r e a c h  i t .  T h is  
s ign  i s  o b v io u s ly  a b s e n t  in th o se  c a s e s  in w hich  the m u c o u s  
m e m b r a n e  of th e  s to m a c h  is  f la t te n e d  and sm o o th  a s  a  r e s u l t  
of a t ro p h ic  g a s t r i t i s .
The dep th  of p e n e t r a t io n  of the u lc e r  c r a t e r  into  the  
g a s t r i c  w a l l  m a y  be of c o n s id e ra b le  d ia g n o s t ic  s ig n if ic a n c e .
The g r e a t e r  the p e n e t r a t i o n ,  the g r e a t e r  is  the chance  of the 
u lc e r  be ing  ben ign  (B ockus  1944). The d e g re e  of r ig id i ty  of the  
g a s t r i c  w a l l  a d ja c e n t  to the  u lc e r  m a y  p ro v id e  a d ia g n o s t ic  clue 
in the  d i f f e r e n t ia t io n  b e tw een  the  two ty p e s  of u l c e r .  W hile shallow  
c a r c in o m a to u s  u l c e r s  "m a y  m o r e  o r l e s s  r i s e  w ith  p e r i s t a l s i s  a s  
a  p lan k  r i d e s  a  w ave in the  o c e a n "  (S u ssm a n  1950), i t  is  u su a l ly  
p o s s ib le  to d e te c t  r ig id i ty  of the  w a l l  su r ro u n d in g  the u l c e r .  The 
m o r e  r ig id  the  a d ja c e n t  w a l l ,  the  m o r e  l ik e ly  i t  is  t h a t  c a n c e r  is  
p r e s e n t .  In te r r u p t io n  of p e r i s t a l s i s  in the r e g io n  of an u lc e r  m a y  
n o t  a lw ay s  be in d ic a t iv e  of the  p r e s e n c e  of c a n c e r .  S im i la r  
a p p e a r a n c e s  m a y  be s e e n  a ro u n d  a c h ro n ic  c a l lo u s  ben ign  u lc e r  
w ith  m a r k e d  f ib r o u s  r e a c t io n  in the  a d ja c e n t  g a s t r i c  w a l l .  The 
a s s o c ia t io n  of a deep  sm oo th  s p a s t ic  in c i s u r a  on the g r e a t e r
c u r v a tu r e  o p p o s ite  an u lc e r  n ich e  is  u s u a l ly  in d ic a t iv e  th a t  the 
u lc e r  is  ben ig n  (B ockus  1944). The e x cep tio n  to th is  is  in the 
p r e p y lo r i c  r e g io n ,  w h e re  the  p e r s i s t e n c e  of such  an in c i s u r a  
on the  g r e a t e r  c u r v a tu r e  o ften  in d ic a te s  a s m a l l  m a lig n a n c y  on 
t h e  l e s s e r  c u r v a tu r e  s id e .
The m e n i s c u s  s ign  d e s c r ib e d  by C a r m e n  (1920), m a y  
b e ,  f o r  p r a c t i c a l  p u r p o s e s ,  p a th o g n o m o n ic  of u lc e r a t i n g  c a r c in o m a ,  
b u t  i s  too in c o n s i s t e n t  in c a r c in o m a to u s  u l c e r  to be of va lue  in the 
d i f f e r e n t ia t io n  f r o m  a b en ig n  le s io n .  The sign  m a y  be p r e s e n t  in 
b en ig n  u l c e r  if  the  e d g es  of the  l e s io n  a r e  o e d e m a to u s  and r a i s e d .
In doubtfu l c a s e s  and in the  a b se n c e  of a c h lo r h y d r ia ,  if 
the u l c e r  n ich e  is  of the d e ep ly  p e n e t r a t in g  type ex ten d in g  beyond 
t h e  l e s s e r  c u r v a t u r e ,  a th r e e  o r  fo u r  w e e k s '  t r i a l  of w e ll  c o n tro l le d  
m e d ic a l  th e r a p y  fo l lo w ed  by r e p e a te d  ra d io lo g ic a l  e x a m in a t io n  is  
j u s t i f i e d .  L a c k  of h e a l in g  a t  the  end of th a t  t im e  m a y  be ev idence  
th a t  the  u l c e r  i s  of the  m a l ig n a n t  ty p e .  A d e c r e a s e  in the  s ize  of the 
u lc e r  i s  n o t  c o n c lu s iv e  e v id en ce  of b e n ig n i ty .  The a p p e a ra n c e  of a 
d e c r e a s e  in  the  s iz e  m a y  be in d ic a t iv e  of h e a l in g  of the u l c e r ,  
s u b s id e n c e  of o e d e m a  of the  e d g e s  of the u l c e r  w ith  the  dep th  of 
the  u l c e r  b e c o m in g  a p p a r e n t ly  l e s s ,  f i l l in g  of the c r a t e r  by r a d io -  
lu c e n t  m a t e r i a l  such  a s  m u c o u s ,  food , b lood  c lo t  o r  tu m o u r  t i s s u e ,  
o r  s c i r r h o u s  c o n t r a c tu r e  of th e  u l c e r .  R ed u c tio n  in s ize  of the 
n ich e  in b en ig n  u l c e r  o c c u r s  u s u a l ly  in dep th  and w id th  s im u l ta n e o u s ly ,  
while  m a l ig n a n t  u l c e r a t i o n  m a y  d im in is h  in dep th  on ly , o r  in g r e a t e r  
d e g r e e  th an  in  t r a n s v e r s e  d i a m e te r .
GASTROSCOPY IN THE DIFFERENTIATION BETW EEN
BENIGN AND M ALIGNANT GASTRIC U LC ER A TIO N
G a s t r i c  en d o sco p y  i s  the  n a tu r a l  c o m p le m e n t  to 
r a d io lo g ic a l  e x a m in a t io n  of the  s to m a c h .  E a c h  m e th o d  h a s  i t s  
l im i t a t i o n s ,  b u t the  l im i t a t i o n s  of one r a r e l y  o v e r la p  th o se  of the 
o t h e r .  P e r h a p s  the  m o s t  n o ta b le  s e r v ic e  p ro v id e d  by g a s t r o s c o p y  
is in  the  d i f f e r e n t ia t io n  b e tw een  b en ig n  and  c a r c in o m a to u s  
u l c e r a t i o n .  The c l a s s i c a l  m a l ig n a n t  u l c e r  w ith  i t s  th ic k  r a i s e d  
edge  i s  e a s i l y  r e c o g n iz e d  p ro v id e d  the le s io n  i s  w ith in  the  v is u a l  
f ie ld  of the  in s t r u m e n t .  T h e r e  i s ,  s i m i l a r l y ,  l i t t l e  d iff icu l ty  in 
r e c o g n iz in g  the  ty p ic a l  b en ig n  u l c e r .  In such  c le a r  cu t c a s e s ,  
h o w e v e r ,  the  r a d io lo g i s t  can  give a f a i r l y  co n fiden t d ia g n o s i s .
The d if f icu l ty  a r i s e s  in th o se  p a t ie n t s  in w hom  the ra d io lo g ic a l  
f in d in g s  a r e  n o t  c o n c lu s iv e ,  o r  in w hom  the r a d io lo g i s t  r e p o r t s  
t h e  f in d in g s  of h i s  e x a m in a t io n  a s  in d ic a t iv e  of ben ig n  u lc e r a t i o n ,  
w h e n  the c l in ic a l  h i s to r y  and the o th e r  a n c i l l a r y  m e th o d s  of 
e x a m in a t io n  s u g g e s t  a  d ia g n o s i s  of m a l ig n a n t  u lc e r a t io n .  The 
g a s t r o s c o p ic  s ig n s  w h ich  su g g e s t  th a t  a  g a s t r i c  u l c e r  i s  m a l ig n a n t
(a) a l im i t in g  w a l l  on one s ide  of the  u l c e r  and 
b len d in g  in f i l t r a t io n  on a n o th e r .
(*b) n o d u la r i ty  in the  im m e d ia te  e n v i ro n m e n t  of the 
u l c e r .
(c) i r r e g u l a r  n o d u la r i ty  and the p r e s e n c e  of r id g e s  
of t i s s u e  on the  u lc e r  f lo o r .
a re :
(d) b leed in g  a t  the edge of the u l c e r .
(e} d iffu se  in f i l t r a t io n  of the  s to m a c h  w a l l ,  
e v en  w ithou t a c tu a l  v i s u a l iz a t io n  of the  
u lc e r  i t s e l f .
S c h in d le r  (1938), p o in ts  ou t th a t  the  s ize  of the  u l c e r ,  
the  p r e s e n c e  of o e d e m a  in and  i r r e g u l a r i t y  of the  edge of the 
u lc e r  a r e  no t p ro o f  of m a l ig n a n c y .
In c o n t r a s t ,  the  g a s t r o s c o p ic  s ig n s  in  fav o u r  of a  
d ia g n o s i s  o f  b en ig n  u l c e r  a r e :
(a) a  s h a r p  edge w ith o u t  a  su r ro u n d in g  w a l l .
(b) no in f i l t r a t io n  of su r ro u n d in g  g a s t r i c  m u c o s a .
(c) h a e m o r r h a g e  and p ig m e n t  p r e s e n t  in  an  
o th e r w is e  n o r m a l  m u c o s a .
(d) H en n in g ’s s ign  ( a r e h - s h a p e d  d i s to r t io n  of the 
a n g u la r  i s ) .
(e) M u c o s a l  fo ld s  c o n v e rg in g  on the u l c e r .
O ver the p a s t  few  y e a r s  g a s t r o s c o p ic  e x a m in a t io n  
h a s  b e e n  e x ten d e d  to in c lude  g a s t r i c  m u c o s a l  b io p s y ,  bu t to 
d a te  th i s  h a s  n o t  b e e n  found p r a c t i c a l  in  the d i f f e r e n t ia t io n  
b e tw ee n  ben ig n  and m a l ig n a n t  u l c e r .
E X F O L IA T IV E  CYTOLOGY IN THE D IF F E R E N T IA T IO N  B E T W E E N  
BENIGN AND M ALIGNANT GASTRIC U LCERA TIO N
The v a lu e  of the e x fo l ia t iv e  cy to lo g ic a l  m e th o d  in the 
d ia g n o s i s  of g a s t r i c  c a n c e r  h a s  b e e n  d e m o n s t r a t e d  by C o o p er  (1953), 
G r a h a m  (1954), P a n ic o  e t  a l  (1950) and A y re  (1953). It i s  n o t  a new
d ia g n o s t ic  m e th o d .  M a r in i  in 1909 p u b l ish e d  the r e s u l t s  of h i s  
c l a s s i c a l  s tudy  of g a s t r i c  c y to d ia g n o s is  and p r e d ic te d  th a t  " the  
day  w i l l  co m e  w hen  p h y s ic ia n s  a r e  a s  c e r t a in  of the  a d v a n ta g e s  of 
c y to d ia g n o s is  by  lav ag e  a s  they  a r e  now of u r i n a r y  s e d im e n t  
e x a m in a t io n . "  E v e n  a t  th is  e a r ly  d a te ,  the  p r o c e d u r e  w a s  n o t  a 
new  o n e ,  b u t  m e r e l y  the  r e v iv a l  of a  c l in ic o -p a th o lo g ic a l  e x a m in a t io n  
a s  o ld  a s  the  c e l l u la r  c o n cep t  of p a th o lo g y  i t s e l f .  The m e th o d  h a s  
a  sound b io lo g ic a l  and  e x p e r im e n ta l  b a s i s  in th a t  i t  d ep en d s  upon 
the  m e t a s t a t i c  p o te n t i a l i t i e s  of m a l ig n a n t  tu m o u r s ,  a s  m o d if ied  by 
the  g ro w th  r a t e  of the  in d iv id u a l  l e s io n  (L em o n  1952), and the 
r e d u c e d  m u tu a l  a d h e s iv e n e s s  of a d e n o c a rc in o m a to u s  c e l l s  as  
c o m p a r e d  w ith  n o r m a l  e p i th e l iu m  Ql)oman (1944) and M cC utcheon  
(1948)] . A s  a r e s u l t  of th i s  r e d u c e d  a d h e s iv e n e s s  and g r e a t e r  
g ro w th  r a t e s  of m a n y  g a s t r i c  c a r c in o m a ta ,  tu m o u r  c e l l s  m a y  be 
e x fo l ia te d  in to  the  g a s t r i c  lu m e n  in q u an ti ty  ou t of a l l  p ro p o r t io n  
to the  r a t i o  of tu m o u r  s u r f a c e  a r e a  and  the a r e a  of n o r m a l  g a s t r i c  
e p i th e l iu m .  S e v e r a l  m a jo r  d i f f ic u l t ie s  in o b ta in ing  r e a s o n a b le  
d ia g n o s t ic  a c c u r a c y  w ith  th is  m e th o d  have  b e en  e x p e r ie n c e d .
P e r h a p s  the g r e a t e s t  of th e se  h a s  b e en  the  f a i lu r e  of a p p ro x im a te ly  
40 p e r  c e n t  o f  g a s t r i c  c a r c in o m a ta  to shed  re c o g n iz a b le  c lu m p s  of 
tu m o u r  c e l l s  in to  the g a s t r i c  lu m e n .  e t  a l  (1951),
S e v e r a l  in g en io u s  m e th o d s  of o b ta in ing  an abundance 
of w e l l  p r e s e r v e d  e x fo l ia te d  tu m o u r  c e l l s  have  b e en  d ev e lo p ed .
I v e r s o n  (1951), R ic h a rd s o n  (1949), and W ollum
M o d e ra te  s u c c e s s  w a s  c la im e d  fo llow ing  g a s t r i c  lavage  w ith  a 
s p e c ia l  p e r f o r a t e d  tube [G ra h a m  e t  al (1948),  U lfe ld e r  e t  a l  (1948) 
and  I m b r ig l i a  e t  a l (195lf J  . H o l la n d e r  e t  a l (1947) o b ta in ed  a 
b e t t e r  y ie ld  of d e s q u a m a te d  tu m o u r  c e l l s  by in tro d u c in g  a two 
p e r  c e n t  eu g en o l w a te r  su sp e n s io n  into the s to m a c h  b e fo re  
a s p i r a t i o n  and R o se n th a l  and T r a u t  (1951),  p u b l ish e d  an acc o u n t  
of t h e i r  e x p e r ie n c e  w ith  m u c o ly t ic  p a p a in  u s e d  in the sam e  m a n n e r .
In c a r c in o m a to u s  u l c e r ,  w h e re  ex fo l ia t io n  o c c u r s  w ith  
l e s s e r  f r e q u e n c y  and  in l e s s e r  d e g re e  th an  in po lypo id  c a n c e r s ,  
the  a b r a s iv e  b a l lo o n ,  d e s ig n e d  by P a n ic o  e t  al (1950), and 
m o d if ied  by R ubin  (1953), p r o v id e s  a m e a n s  w h e re b y  c e l l s  a d h e r e n t  
to the  e d g e s  o f  the  u l c e r  m a y  be re m o v e d  and m a d e  a v a i la b le  fo r  
h i s to lo g ic a l  e x a m in a t io n .  The in t ro d u c t io n  into the  s to m a ch  of 
the  m u c o ly t ic  a g en t  c h y m o try p s in  b e fo re  p a s s in g  the a b ra s iv e  
b a l lo o n  im p r o v e s  the  y ie ld  of c e l l s  and e n s u r e s  a g a in s t  c y to ly s i s .  
The A y re  b r u s h ,  the  p u rp o s e  of w h ich  is  s im i l a r  to th a t  of the 
a b r a s iv e  b a l lo o n ,  h a s  b e en  u s e d  w ith  s u c c e s s  to p ro v id e  sh e e ts  
of c e l l s  su i ta b le  fo r  h i s to lo g ic a l  a s s e s s m e n t  and h a s  the  added 
ad v a n ta g e  of p e r m i t t i n g  c o m p a r a t iv e  s tudy  of c e l l s  o b ta in ed  
f r o m  the d i f f e r e n t  l e v e l s  of the g a s t r i c  m u c o s a .
F r o m  the t h e o r e t i c a l  p o in t  of v iew  th is  type of 
in v e s t ig a t io n  i s  of va lu e  p ro v id e d  i t  i s  found p o s s ib le  to ob ta in  
c e l l s  f r o m  the  u l c e r  b u t  i t  h a s  b e e n  found in p r a c t i c e  th a t  the  
y ie ld  of c e l l s  f r o m  an u l c e r  i s  s m a l l .
UROPEPSIN EXCRETION AS A MEANS OF DISTINGUISHING
BENIGN F R O M  M ALIGNANT GASTRIC U LC ER A TIO N
E f f o r t s  have  b e e n  m a d e  to d e te r m in e  the va lu e  of the  
q u a n t i ta t iv e  u r o p e p s in  e x c r e t io n  in d i f f e r e n t ia t in g  ben ign  f r o m  
m a l i g n a n t  g a s t r i c  u l c e r s .  C e r t a i n  s tu d ie s  in th is  f ie ld  have  
b e en  e q u iv o c a l ,  £ ja n o w itz  e t  a l  (1950), E a s tc o t t  e t  a l (1953), 
B o lt  e t  a l  (1954), B a lfo u r  (1954) and  S i r c u s  (1954)^] and  the 
n u m b e r  o f  in v e s t ig a t io n s  on p a t ie n ts  w ith  g a s t r i c  c a r c in o m a  
to o  s m a l l  f o r  a d eq u a te  e v a lu a t io n .  B ie l in g  (1911)» T ak ed a  
(1910), and  R o th s c h i ld  (1930), found low  u ro p e p s in  v a lu e s  in 
a  s m a l l  n u m b e r  of p a t ie n t s  w ith  w id e s p r e a d  in f i l t r a t iv e  g a s t r i c  
c a n c e r .
G ra y  (1955) co n c lu d ed  th a t ,  in the  p r e s e n c e  of an 
u l c e r a t i n g  g a s t r i c  l e s i o n ,  a u ro p e p s in  e x c r e t io n  of 1000 u n i ts  
o r  l e s s  in d ic a te d  a h ig h  p ro b a b i l i ty  th a t  the  u lc e r  w as  m a l ig n a n t  
and th a t  a u r o p e p s in  e x c r e t io n  of o v e r  3000 u n i ts  fa v o u re d  a 
ben ign  le s io n .  The t e s t  i s  by no m e a n s  in fa l l ib le  and  is  
p ro b a b ly  the  l e a s t  e f f ic ie n t  of the  d i f f e r e n t ia l  d ia g n o s t ic  a id s .
C H A P T E R  6 
G E N E R A L  F E A T U R E S  
It w ould  be  u n w ise  to c o m m e n t  upon the  r e s u l t s  of 
th e r a p y  in  g a s t r i c  c a n c e r  w ithou t so m e  know ledge  of the  g e n e r a l  
c h a r a c t e r i s t i c s  of the  d i s e a s e ,  e s p e c ia l l y  in t e r m s  of i t s  
lo c a l i s a t io n  and s p r e a d .  Only upon th e s e  f a c t o r s  can  the 
p r o g n o s i s  be d e te r m in e d .
S IT E  O F TUM OUR
U ntil  som e tw en ty  y e a r s  ag o , the lo c a t io n  of the d i s e a s e  
w ith in  the  s to m a c h  w a s  of im p o r ta n c e  in r e s p e c t  of r e s e c t a b i l i t y .  
T he s u r g i c a l  r i s k  a s s o c i a t e d  w ith  o p e ra t iv e  p r o c e d u r e s  upon the 
p r o x im a l  one th i r d  of the s to m a c h  w a s  so g r e a t  th a t  few  su rg e o n s  
w e r e  w il l in g  to a s s u m e  the r e s p o n s ib i l i ty  fo r  the  a t te n d an t  h igh  
o p e ra t iv e  m o r t a l i t y  and  c o n se q u e n t ly  m o s t  p a t ie n ts  w ith  c a n c e r  in 
th is  s i te  w e r e  c o n s id e r e d  in c u r a b le .  Only o v e r  the  l a s t  e ig h t  y e a r s  
of the  p e r io d  s tu d ie d ,  w e re  the  o p e ra t io n s  of to ta l  g a s t r e c to m y  and 
o e s o p h a g o - g a s t r e c to m y  c o n s id e re d  a s  a cc e p ta b le  p r o c e d u r e s  fo r  
p a t ie n t s  in S a sk a tc h e w a n .
To a l e s s e r  e x te n t ,  the  type of le s io n  a lso  in f lu en ced  
the  s u r g e o n 's  op in ion  r e g a r d in g  r e s e c t a b i l i t y .  U ntil r e c e n t  
y e a r s  the  w id e ly  in f i l t r a t iv e  l e s i o n s ,  a s  in l in i t i s  p l a s t i c a ,  
w e re  c o n s id e r e d  beyond  the l i m i t s  of s u r g ic a l  e x t i rp a t io n .
F o r  e a c h  sex  th e r e  i s  no s ig n if ic a n t  r e l a t io n s h ip  
be tw een  the age and s i te  o r  age and type of the le s io n  w ith in  the 
s to m a c h .  (T a b le s  62, 62(i ) , 6 2 ( i i ) , 6 2 (ii i) ,  63 and 63(i) ).
T h e re  i s  g r e a t  p r o g n o s t ic  s ig n if ic a n ce  in the  p r e s e n c e  
o r  a b se n c e  of m e t a s t a t i c  tu m o u r  in the  r e g io n a l  ly m p h a t ic  g la n d s .  
B a lfo u r  (1937) s ta te d  th a t  w hen  the g ro w th  and r e g io n a l  g lands  
c o u ld  be  th o ro u g h ly  e x t i r p a te d  th i r ty  p e r  c en t  of the  p a t ie n ts  lived  
five  y e a r s .  W hen th e r e  w a s  no re g io n a l  ly m p h a t ic  g la n d u la r  
in v o lv e m e n t ,  f o r ty - e ig h t  p e r  c e n t  l iv e d  five  y e a r s ,  w h e r e a s ,  w hen the
t—*
w a s  tu m o u r  p r e s e n t  in the  r e g io n a l  n o d e s ,  the f ive  y e a r  s u rv iv a l  
r a t e  w a s  on ly  e ig h te e n  p e r  c e n t .  B a r c la y  (1951) r e p o r t e d  s im i la r  
f in d in g s  in  two s e p a r a te  g ro u p s  of p a t i e n t s .  In th e s e ,  the  five 
y e a r  s u rv iv a l  r a t e s ,  w hen  the  re g io n a l  n o d e s  w e re  in v o lved , w e re  
8 . 6 p e r  c e n t  and 1 1 .3  p e r  c e n t ,  b u t  w e re  t h i r t y - s i x  p e r  cen t  and 
f i f ty -o n e  p e r  c e n t  w hen  the ly m p h a t ic  g lan d s  w e re  n o t  invo lved .
T h e s e  f in d in g s  have  b e en  c o n f i rm e d  by o th e r s  -  (ReM ine e t  a l 
1953). T ab le  64 p r e s e n t s  the  d a ta  c o n c e rn in g  the in fluence  of 
ly m p h a t ic  g la n d u la r  in v o lv e m e n t  in  the  S a sk a tc h e w an  s e r i e s .  Of 
the  c a s e s  in w h ich  in fo rm a t io n  r e g a r d in g  the noda l s ta tu s  w as  
a v a i l a b le ,  2 0 .4  p e r  c e n t  had  no g la n d u la r  m e t a s t a s e s .  Of the 
869 p a t ie n t s  (7 9 .6  p e r  cent) in w hom  g la n d u la r  m e t a s t a s e s  w e re
Site  of T u m o u r T o ta l  
Case s
M ale  s -  Age
A ll
Age s
0 -4 4 4 5 -5 4 55-64 65-69 70 & o v e r
T o ta l 2000 1493 88 196 445 281 483
U n s ta te d 88 70 4 3 20 13 30
P r e p y l o r u s 662 480 30 63 140 85 162
L e s s e r
C u r v a tu r e
404 305 18 45 95 66 81
A n tru m 210 163 7 26 40 31 59
C a r d ia 184 138 6 14 50 24 44
G r e a t e r
C u r v a tu r e  & fundus 159
116 5 17 34 24 36
Body 139 107 6 10 36 17 38
W hole
S to m ach
107 75 9 12 19 15 20
P o s t e r i o r
W all
30 24 1 4 5 5 9
A n te r io r
W all
13 11 2 2 3 1 3
M ultip le  
Site  s
4 4 - - 3 - 1
GASTRIC C A N CER: THE R E L A T IO N SH IP  B E T W E E N  SITE OF 
TUM OUR AND AGE AND SE X  (MALE)
SASKATCHEWAN 1932-55
TABLE 62
Site  of T u m o u r T o ta l M ale Age
C a s e  s A ll 
Age s 0 - 4 4 4 5 -5 4 55-64 65-69
70 & 
o v e r
T o ta l 100 .0 100 .0 100 .0 100 .0 100.0 100.0 100.0
U n s ta te d 4 . 4 4 .7 4 .5 1 .5 4 .5 4. 7 6 .2
P r e p y l o r u s 33. 1 32. 1 34. 1 32. 2 3 1 .5 30 .3 33. 5
Le s s e r  
C u r v a tu r e 20. 2 2 0 .3 20. 5 2 2 .9 2 1 .3 23. 5 16 .8
A n tru m 10. 5 10. 8 8 .0 1 3 .2 9 .0 11.1 12. 2
C a r d i a 9 .2 9 .5 6 .8 7 .2 11. 2 8. 6 9 .2
G r e a t e r
C u r v a tu r e  & fundus 7 .9 7 .8 5. 6 8 .7 7 .6 8 .6 7 .4
Body 6 .9 7 .2 6 .8 5. 2 8. 1 6. 1 8 .0
W hole
S to m ac h
5 .4 5 .0 10 .2 6. 1 4 .3 5 .4 4 . 1
P o s t e r i o r
W all
1 .5 1 .6 1 .2 2 .0 1. 1 1 .4 1 .8
A n te r io r
W all
0.7 0 .8 2 .3 1.0 0 .7 0 .3 0 .6
M u ltip le  
S ite  s
0 .2 0 .2 - - 0 .7 - 0 .2
GASTRIC CA NCER: THE R E L A T IO N SH IP  B E T W E E N  SITE OF 
T H E TUM OUR WITHIN T H E  STOMACH AND AGE AND SEX (MALE)
SASKATCHEWAN 1932-55
TABLE 62 (i)
T o ta l
Fe in a l e Ag e
Site  of T u m o u r 3 a se  s A ll
Age s
io 4 5 -5 4 55-64 56-69 70 and ov e r
T o ta l 1 0 0 .C 100.0 100.0 100.0 100.0 100.0 100.0
U n s ta te d 4 .4 3 .6 2. 1 4 . 6 0 4 .0 6 .9
P r e p y l o r u s 33. 1 3 5 .8 3 1 .9 4 1 .9 34. 1 34 .7 3 7 .5
Le s s e r  
C u r v a tu r e
2 0 .2 19 o 5 17 .0 17 .7 2 3 .3 20 .0 16.9
A n tru m 10 .5 9 .3 12.7 7 .3 10. 6 6 .7 8 .7
C a r d ia 9 .2 9 .1 6. 5 10. 5 8 .8 8 .0 10.0
G r e a t e r
C u r v a tu r e  & fundus
7 .9 8 .5 8 .6 6 .0 7 .5 12.0 8 .8
B ody 6 .9 6 .3 2. 1 7 .3 7 .0 8 .0 5. 6
W hole
S to m ac h
5 .4 6 .3 14.9 3. 1 8. 1 5 .3 3 .8
P o s t e r i o r
W all
1 .5 1 .2 2. 1 1 .6 0 .6 1 .3 1 .2
A n te r io r
W all
.7 0 .4 2. 1 - - - 0 .6
M ultip le  
Site  s
0 .2 - - - - - -
GASTRIC CA N C ER: THE R E L A T IO N SH IP  B E T W E E N  SITE OF THE 
TUM OUR W ITHIN THE STOMACH AND AGE AND SEX (FEM A L E)
SASKATCHEWAN 1932-55
TABLE 62 (iii)
Type of T o ta l Age M ale
T u m o u r C ase  s A ll 
Age s 0 - 4 4 4 5 -5 4 55-64 65-69
70 and 
o v e r
T o ta l 2000 1493 88 196 445 281 483
U n s ta te d 1010 747 35 86 211 151 264
U lc e r a t in g 566 428 36 70 143 65 114
In f i l t r a t in g 233 180 9 22 52 42 55
P o ly p o id 140 105 2 9 32 18 44
L in i t i s 37 23 6 5 4 4 4
C a n c e r  
and U lc e r
14 10 - 4 3 1 2
Type of T o ta l Ag
e F e m a le
T u m o u r C a s e s A ll
Age s e - 44 4 5 -5 4 55-64 65-69
70 and  
ove r
T o ta l 2000 507 47 67 158 75 160
U n sta te d 1010 263 23 36 79 41 84
U lc e r a t in g 566 138 14 19 52 16 37
In f i l t r  a ting 233 53 6 8 12 9 18
P o ly p o id 140 35 - 3 10 6 16
L in i t i s 37 14 4 - 5 1 4
C a n c e r  
find U lc e r
14 4 - 1 - 2 1
GASTRIC CANCER: THE R E L A T IO N SH IP B E T W E E N  T Y P E  OF 
TUMOUR AND AGE AND SEX
SASKATCHEWAN 1932-55
TABLE 63
Type
of
T u m o u r
T o ta l A g a mm M ale
C a s e s All
Age s 0 - 4  A 4 5 -5 4 55-64 65-69
70 & 
o v e r
T o ta l 100 .0 100 .0 100 .0 100 .0 100.0 100 .0 100.0
U n s ta te d 50. 5 5 0 .0 3 9 .8 4 3 .9 4 7 .4 5 3 .7 54. 6
U lc e ra t in g 28. 2 2 8 .7 4 0 .9 35. 7 32. 1 23. 1 23. 6
In f i l t r  a t ing 11 .7 12. 1 10. 2 11. 3 11.7 15.0 11.4
P o ly p o id 7 .0 7 .0 2 .3 4 .6 7 .2 6 .4 9 .2
L in i t i s 1 .9 1 .5 6. 8 2 .5 0 .9 1 .4 0 .8
C a n c e r  
and  U lce r 0 .7 0 .7 - 2 .0 0 .7 0 .4 0 .4
Type
of
T u m o u r
T o ta l A g F  em ale
C a s e  s A ll 
Age s 0 - 4 4 4 5 -5 4 55-64 65-69
70 & 
ov e r
T o ta l 100 .0 100 .0 100 o0 100.0 100.0 100.0 100.0
U n s ta te d 50. 5 5 1 .8 4 8 .9 5 3 .7 50 .0 5 4 .7 5 2 .5
U lc e ra t in g 28. 2 27. 2 2 9 .8 2 8 .4 3 2 .9 2 1 .4 23. 1
In f i l t r  a ting 11 .7 10. 5 12. 8 11.9 7 .6 12.0 11.3
P o ly p o id 7 .0 6 .9 - 4 .5 6 .3 8 .0 10.0
L in i t i s 1 .9 2 .8 8. 5 - 3 .2 1.3 2 .5
C a n c e r  
and U lc e r 0 .7 0 .8 - 1 .5 -
2 .6 .6
GASTRIC C A N CER: THE R E L A T IO N SH IP  B E T W E E N  T Y P E  OF 
TUM OUR AND AGE AND SEX IN P E R  C EN T
SASKATCHEWAN 1932-55
TABLE 63 (i)
N u m b e r  
W ith 
Involved  
L y m p h  
Node s
D i s t r  ibut ion of L y m p h a t ic  G la n d s  Involved  ( P e r  Cent)
R eg io n a l
N o d es
Only
S u p r a ­
c la v ic u la r
R eg io n a l
and
S u p r a ­
c la v ic u la r
R eg io n a l
and
D is ta n t
R eg iona l
D is ta n t
and
S u p r a ­
c la v ic u la r
D is ta n t
Only
869 9 1 .0 3 .0 2 .8 2. 1 1.0 0. 1
GASTRIC CANCER: T H E DISTRIBUTION OF INVOLVED
LY M PH A TIC  GLANDS
SASKATCHEWAN 1932-55
T A B L E  64
fo u n d , the r e g io n a l  n o d e s  only  w e re  invo lved  in n in e ty -o n e  p e r  c e n t .
Re M ine e t  a l (1953) have c o m m e n te d  on the p r o g n o s t ic  
s ig n if ic a n ce  of in v o lv e m e n t  of the s u b -p y lo r ic  ly m p h  n o d e s .  The 
p o o r  f ive  y e a r  s u rv iv a l  r a t e s  ev id en t  w hen th e s e  n o d es  a r e  invo lved  
i s  s a id  to  be due to e a r l y  a s s o c i a t e d  s p re a d  to  s e c o n d a ry  noda l 
e c h e lo n s  b eh ind  the  h e ad  of the  p a n c r e a s  and in the a d ja c e n t  
r e t r o p e r i t o n e a l  t i s s u e s .  T h e se  a u th o r s  a lso  r e p o r t e d  a r e la t io n s h ip  
b e tw e e n  the  p r o g n o s i s  and the d is ta n c e  of the  invo lved  lym ph  nodes  
f r o m  the  n e a r e s t  p a r t  of the  g a s t r i c  p r i m a r y  n e o p la s m .  In the 
g roup  of long t e r m  s u r v i v o r s ,  none of the  invo lved  n o d e s  w as  a t 
a  g r e a t e r  d is ta n c e  f r o m  the  p r i m a r y  tu m o u r  th an  3 cm  s . w h e r e a s  
in  the  s h o r t - t e r m  s u r v iv o r s  a t  l e a s t  som e of the  invo lved  n o d es  w e re  a t 
a  g r e a t e r  d i s t a n c e .  C o m p a ra t iv e  d a ta  a r e  n o t  a v a i lab le  in th is  s e r i e s .
No obv io u s  r e l a t io n s h ip  e x i s t e d  b e tw ee n  the s ite  of the 
g a s t r i c  tu m o u r  and  the in c id e n ce  of ly m p h a t ic  g la n d u la r  in v o lv em en t.  
(T a b le s  65 and 65(i)). P o ly p o id  l e s io n s  w ould  a p p e a r  to be l e s s  
p r o n e  to  s p r e a d  to ly m p h a t ic  g la n d s  than  o th e r  ty p e s ,  and when 
s p r e a d  f r o m  th is  type of tu m o u r  d o es  o c c u r ,  i t  i s  m o r e  l ik e ly  to 
r e m a i n  r e g io n a l  than  in  the  o th e r  ty p e s  of l e s io n .  (T a b le s  66 and 66(i)).
M any e f f o r t s  have  b e e n  m a d e  to  c o r r e l a t e  h is to lo g ic a l  
g r a d i n g  of g a s t r i c  tu m o u r s  w ith  p r o g n o s i s .  To the w r i t e r ,  the  
su b d iv is io n  of tu m o u r s  in to  g r a d e s  a p p e a r s  to be a r t i f i c i a l  in 
m a n y  c a s e s  and to be a t  b e s t  only  r e l a t i v e .  It in vo lves  to a l a rg e  
e x te n t  the  p e r s o n a l  f a c to r  and  is  b a s e d  f r e q u e n t ly  on l e s s  than
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ad eq u a te  e x a m in a t io n  of the  t i s s u e .  M ultip le  s e c t io n s  of the 
s a m e  tu m o u r  m a y  r e v e a l  so m a n y  d i f f e r e n t  h is to lo g ic a l  a p p e a r a n c e s  
th a t  f r e q u e n t ly  an  in d iv id u a l  tu m o u r  could  be c l a s s e d  in any o r  a l l  
of the  fo u r  g r a d e s  d e s c r ib e d ,  depend ing  upon w hich  p a r t i c u l a r  
p a th o lo g ic a l  s e c t io n  w a s  ta k en  to be r e p r e s e n t a t i v e  of the  whole  
t u m o u r .
H is to lo g ic a l  g ra d in g  w a s  n o t  a s s e s s e d  ro u t in e ly  in the 
c a s e s  d e s c r i b e d  in th is  s e r i e s ,  bu t  fo r  c o m p le te n e s s  of the  r e c o r d ,  
th o s e  w h ic h  w e r e  so g ra d e d  a r e  c o r r e l a t e d  w ith  ly m p h a t ic  g lan d u la r  
in v o lv e m e n t .  (T a b le s  67 and 67(i)). The n u m b e r s  of c a s e s  in each  
g ro u p  a r e  too s m a l l  fo r  c o m p a r i s o n  and so no u se fu l  c o n c lu s io n s  
can  be d ra w n  f r o m  the d a ta  p r e s e n te d .
The r e l a t io n s h ip  b e tw een  the p r e s e n c e  of a p a lp ab le  
m a s s  in the  ab d o m en  an d  ly m p h a t ic  g lan d u la r  in v o lv em en t is  
d e m o n s t r a t e d  in  t a b le s  68 and 68(i). The p r e s e n c e  of a p a lpab le  
m a s s  w ould  a p p e a r  to co inc ide  w ith  a h ig h e r  in c id en ce  of ly m p h a tic  
g la n d u la r  m e t a s t a s e s ,  bo th  r e g io n a l  and r e m o te .
The d i r e c t  e x te n s io n  of g a s t r i c  n e o p la s m s  to ne ig h b o u rin g  
o r g a n s  and  s t r u c t u r e s ,  f r e q u e n t ly  r e d u c e s  the  chance  of com ple te  
e x c is io n  of the  tu m o u r ,  and  c o n se q u e n t ly  in f lu en ces  the p ro g n o s is .  
T a b le s  69, 6 9 ( i ) , 70 and 70(i) d e m o n s t r a t e  the inc idence  of d i r e c t  
tu m o u r  e x te n s io n  in the v a r io u s  s i t e s  and ty p e s  of p r i m a r y  g a s t r i c  
l e s i o n s .  T u m o u rs  in  the p r e p y lo r i c  r e g io n  of the s to m a c h  would 
a p p e a r  to  ex ten d  d i r e c t ly  to o th e r  o rg a n s  and s t r u c tu r e s  l e s s  
f r e q u e n t ly  th an  tu m o u r s  in o th e r  s i t e s .  The h igh  inc idence  of
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d i r e c t  e x t e n s io n  to o th e r  o r g a n s  by tu m o u r s  in the  c a r d i a  m a y  
be e x p la in e d  by  the f r e q u e n c y  w ith  w hich  th e s e  tu m o u r s  ex tend  
i n t r a m u r a l l y  into the  o e s o p h a g u s .  In f i l t r a t in g  tu m o u r s  ex tend  
d i r e c t ly  m o r e  f r e q u e n t ly  th an  u lc e r a t i v e  o r  po lypo id  ty p e s  of 
l e s i o n s .  The l a t t e r  two ty p e s  a r e  c o m p a ra b le  in th is  r e s p e c t .
The r e l a t i o n s h ip  b e tw ee n  B r o d e r ' s  c l a s s i f i c a t io n  of the  p r i m a r y  
tu m o u r  and  the  in c id e n c e  of d i r e c t  e x te n s io n  in d ic a te s  th a t  the 
lo w e r  the p a th o lo g ic a l  g r a d e ,  the  lo w e r  the  in c id en ce  of d i r e c t  
e x te n s io n ,  bu t a  d e f in i te  c o n c lu s io n  c an n o t be m a d e  f r o m  the 
in a d eq u a te  d a ta  p r e s e n t e d  (T a b le s  71 and 71 (i^). The in c id en ce  
of d i r e c t  s p r e a d  of tu m o u r  in p a t ie n t s  who do n o t  have  a  p a lp ab le  
m a s s  i s  s l ig h t ly  s m a l l e r  th an  in th o s e  in w hom  a p a lp ab le  m a s s  
is  found  (T ab le  72 and 72 (i)).
D UODENAL AND O ESO PH A G EA L IN V O LV EM ENT
D uodenal and o e s o p h a g e a l  in v o lv e m e n t  by d i r e c t  
e x te n s io n  of tu m o u r  f r o m  the a d ja c e n t  p a r t s  of the  s to m a c h ,  have 
b e en  r e p o r t e d  to o c c u r  w ith  s ig n if ic a n t  f r e q u e n c y .  C o l le r  e t  al 
(1941), B o r r m a n n  (1926), K o n je tzn y  (1950), Z in n in g e r  e t  a l  (1949), 
H a rv e y  e t  al (1951), r e p o r t e d  d i r e c t  s p r e a d  into the duodenum  in 
tw e n ty - f iv e  p e r  c e n t ,  tw e n ty -n in e  p e r  c e n t ,  s ix ty - s e v e n  p e r  c e n t ,  
t h i r t y - t h r e e  p e r  c e n t  and tw e n ty - f iv e  p e r  c e n t  r e s p e c t iv e ly .  
O e so p h a g ea l  in v o lv e m e n t  w a s  r e p o r t e d  to o c c u r  in f o r ty - e ig h t  p e r  
c e n t ,  s ix ty - fo u r  p e r  c en t  and th i r ty - tw o  p e r  c en t  in the s e r i e s  of 
c a s e s  d e s c r i b e d  by R an so n  (1947”) ,  C anon ico  (1950) and E k e r  (1951).
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T h is  type  of s p r e a d  i s  n o t  a lw ay s  obv ious  on g r o s s  in s p e c t io n  
o r  p a lp a t io n  and a t r u e  r e c o r d  of i t s  a c tu a l  in c id e n ce  can  be m a d e  
only  w hen  the  p a th o lo g is t  e x a m in e s  the l in e s  of r e s e c t i o n  in  a l l  
s u r g ic a l  s p e c im e n s  and th e  duodenum  and o e so p h a g u s  in a l l  
r e l e v a n t  au to p sy  m a t e r i a l .  T h e re  i s  no such  c o m p le te  r e c o r d  
of the  c a s e s  in  the S a sk a tc h e w an  s e r i e s .  In one c l in ic ,  the  
r e p o r t e d  in c id e n ce  is  m u c h  lo w e r  than  th a t  of the  o th e r ,  bu t th is  
i s  e x p la in ed  by  the in ad eq u a te  r e c o r d in g  of d a ta  by the p a th o lo g is ts  
who w e r e  a s s o c i a t e d  w ith  th a t  c l in ic  (T ab le  73). D esp i te  the 
a b se n c e  o f  c r i t i c a l  e x a m in a t io n  of the  p a th o lo g ic a l  m a t e r i a l  in 
m a n y  c a s e s ,  the  in c id e n ce  of d u odena l and  o e so p h a g e a l  in v o lv e m e n t  
i s  s een  to be h ig h .  I t  w il l  be o b s e r v e d  f r o m  T ab le  74 th a t  th e r e  a r e  
few  s i t e s  in th e  s to m a c h  f r o m  w h ich  tu m o u r  m a y  n o t  s p re a d  d i r e c t ly  
in to  the d u o d en u m . In th is  s e r i e s  the o e so p h a g u s  is  invo lved  only  
in th o se  c a s e s  in  w h ic h  the p r i m a r y  tu m o u r  is  s i tu a te d  in the 
p r o x im a l  p a r t  of the  s to m a c h .
Of the  two th o u san d  c a s e s  in the  s e r i e s ,  in fo rm a t io n  on 
m e t a s t a t i c  s p r e a d  to t i s s u e s  and  s t r u c t u r e s  o th e r  than  lym ph  g lands  
i s  a v a i la b le  only in 993 c a s e s  (T ab le  75). A lm o s t  t h r e e - f i f t h s  of 
the p a t ie n t s  h ad  m e t a s t a s e s .  The d i s t r ib u t io n  of th e se  m e t a s t a s e s  
w a s  such  th a t  the  p a t ie n t s  in the  g ro u p  w e re  beyond s u rg ic a l  s a lv a g e .
It i s  p o s s ib le  to c o n s id e r  the  r e la t io n s h ip  b e tw een  the 
s ite  of the  tu m o u r  and the  d i s t r ib u t io n  of m e t a s t a s e s  only in 
p a t ie n t s  w ith  p r e p y lo r i c  and l e s s e r  c u r v a tu r e  l e s io n s ,  b e c a u s e  the 
n u m b e r s  of p a t ie n t s  w ith  l e s io n s  in o th e r  s i t e s  on w h ich  d a ta  a re
r P
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a v a i la b le  a r e  too  s m a l l  fo r  c o m p a r i s o n .  In 331 p r e p y lo r i c  and 
202 l e s s e r  c u r v a tu r e  l e s i o n s ,  i t  i s  in t e r e s t in g  to o b s e r v e  the 
s im i l a r i t y  in the in c id en ce  of m e t a s t a s e s  in v a r io u s  o th e r  o rg a n s  
(T ab le  76). F r o m  b o th  s i t e s  the in c id e n ce  of m e t a s t a s e s  to l i v e r ,  
r e c t a l  sh e l f ,  p a n c r e a s ,  lu n g s  and  to m u l t ip le  o rg a n s  is  s i m i l a r .  
P r e p y l o r i c  l e s i o n s  a p p e a r  to give r i s e  to p e r i to n e a l  s eed in g  to a 
s ig n if ic a n t ly  g r e a t e r  d e g re e  th an  l e s io n s  of the  l e s s e r  c u r v a tu r e .  
H o w e v e r ,  in p r e p y lo r i c  t u m o u r s ,  the o v e r a l l  ten d en cy  to m e t a s t a s i s e  
i s  l e s s  th an  l e s s e r  c u r v a tu r e  l e s i o n s .  W hen the  s ite  of the  p r i m a r y  
tu m o u r  w ith in  the  s to m a c h  is  c o n s id e r e d  in t e r m s  of the m e t a s t a s e s  
w h ich  a r e  found in  the  l i v e r ,  i t  i s  s ee n  (T ab le  77) th a t  l e s s e r
c u r v a t u r e  tu m o u r s  a r e  m o r e  p ro n e  to give r i s e  to h e p a t ic  m e t a s t a s e s .
/
In the s tudy  of the s i te  of e x t r a  ly m p h a t ic  g la n d u la r  
m e t a s t a s e s  in  r e l a t i o n  to the  type of tu m o u r ,  again  only two g ro u p s  
can  be c o m p a r e d .  U lc e r a t in g  tu m o u r s  a p p e a r  to m e t a s t a s i s e  to 
o th e r  o r g a n s  l e s s  r e a d i ly  than  in f i l t r a t in g  tu m o u r s  (T ab le  78) bu t  
w hen  the  s i te  of the  m e t a s t a s e s  i s  c o n s id e re d  in t e r m s  of the type 
of the  tu m o u r ,  i t  w ould  a p p e a r  th a t  a  g r e a t e r  p r o p o r t io n  of s e c o n d a ry  
d e p o s i t s  in l i v e r ,  p e r i to n e u m ,  p a n c r e a s ,  lu n g s  and in m u lt ip le  s i t e s ,
' a r i s e  f r o m  u lc e r a t i v e  l e s io n s  th a n  f r o m  in f i l t r a t iv e  le s io n s  (T ab le  79).
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C H A P T E R  7
THE LYMPHATIC DRAINAGE OF THE STOMACH
W ithout an in t im a te  know ledge  of the  ly m p h a t ic  
d ra in a g e  of the  s to m a c h ,  s tu d ied  and in te l l ig e n t  s u rg ic a l  
m a n a g e m e n t  of g a s t r i c  c a r c in o m a  is  no t p o s s ib le .  F o h m a n n  
(1833) w a s  the  f i r s t  to in v e s t ig a te  the ly m p h a t ic  an a to m y  of the 
o r g a n ,  and  in  l a t e r  y e a r s  h i s  w o rk  w a s  c o n f i rm e d  and new  
in fo rm a t io n  added  by Sappey (1874), T e ic h m a n n  (1861), L oven  
(1873), C uneo  (1900), D is s e  (1911 ) ,  and J a m ie s o n  and D obson 
(1907) o T h e se  w o r k e r s  t r a c e d  the ly m p h a t ic  d ra in a g e  r o u te s  
a n d  n e tw o rk s  in such  a w ay th a t  c o n f i r m a to r y  in v e s t ig a t io n s  by 
R o u v ie re  (1938) added  l i t t l e  to the  a l r e a d y  e x is t in g  know ledge 
of the  s u b je c t .  The fo llow ing  r e v ie w  is  b a s e d  on the d a ta  
p r e s e n t e d  by R o u v ie re .
W ith in  the  s to m a ch  w a ll  th e r e  i s  a con tinuous  ly m p h a t ic  
poo l c o m p o se d  of fo u r  i n t r a m u r a l  n e tw o rk s  e ac h  of w hich
c o m m u n ic a te s  w ith  the o t h e r s .  The f i r s t  o f  th e s e ,  the  m u c o u s  
n e tw o rk ,  a r i s e s  in the  sh ea th s  w h ich  s u r r o u n d  the  v a s c u la r  
c a p i l l a r i e s  and s m a l l  v e in s  ( D is s e ,  1911). T h e se  tiny  ly m p h  
v e s s e l s  d r a i n  in to  the  in te r  g la n d u la r  s p a c e s ,  d e s c r ib e d  by L oven  
(1873), f o r m  in te r  g la n d u la r  s in u s e s  w hich  r e a c h  into the  deep  
l a y e r s  of the  m u c o s a  and a n a s to m o s e  w ith  e ac h  o th e r  to f o r m  a 
ly m p h a t ic  n e tw o rk  a ro u n d  the g lan d s  (Cuneo and D e la m a re  1900). 
T hey  t e r m in a t e  in the  m u c o u s  o r  su b g lan d u la r  ly m p h a t ic  n e tw o rk  
w h ich  r e s i d e s  b e tw ee n  the  g a s t r i c  g lan d s  and m u s c u l a r  i s  m u c o s a e .
F r o m  th i s  m u c o u s  n e tw o rk  ly m p h a t ic  c h a n n e ls  a r i s e  
w h ich  t r a v e r s e  the  m u s c u l a r  i s  m u c o s a e  and end in the  sub m u co u s
n e tw o rk  w h ic h  i s  s e p a r a te d  f r o m  the m u c o u s  n e tw o rk  only by the/
m u s c u l a r  is  m u c o s a e .  I ts  c a p i l l a r i e s  a r e  l a r g e r  than  th o se  of the 
m u c o u s  n e tw o rk  and give o r ig in  to e f f e r e n t  lym ph  v e s s e l s  w hich  
r e a c h  the  m u s c u l a r  l a y e r s  of the s to m a c h  and irt e r  m in g le  w ith  
the  ly m p h  c a p i l l a r i e s  of the m u s c u l a r  n e tw o rk .  The l a t t e r  is  
su b d iv id ed  in to  s e v e r a l  s e c o n d a ry  ly m p h a t ic  p le x u s e s  w hich  a re  
d i s t r i b u t e d  b e tw ee n  the  s e v e r a l  l a y e r s  w h ich  co m p o se  the m u s c u la r  
c o a t  (C uneo and D e la m a r e ) .
The m u s c u l a r  n e tw o rk  d r a in s  into the  s u b s e ro u s  o r  
s u b p e r i to n e a l  p le x u s .  T h is  n e tw o rk  is  con tinuous  o v e r  the e n t i r e  
s t o m a c h ,  b u t  the in te r - c o m m u n ic a t in g  ly m p h a t i c  c a p i l l a r i e s  a r e  
n o t  e v en ly  d i s t r ib u te d .  The p lex u s  is  m u c h  d e n s e r  o v e r  the m id ­
p o r t io n  of the  s to m a c h  than  a t  the c u r v a t u r e s ,  the p y lo ru s  and 
c a r d i a  (Cuneo and  D e la m a r e  1900).
T h e re  is  no lo n g e r  doubt th a t  the g a s t r i c  ly m p h a t ic  
p le x u s e s  c o m m u n ic a te  w ith  th o se  of the  o e so p h a g u s  and d u odenum . 
T h e se  c o m m u n ic a t io n s  have  b e e n  d e m o n s t r a t e d  by S tep h an is  (1902), 
J a m ie s o n  and D obson  (1907), C o m o ll i  (1911) and R o u v ie re  (1938).
The ev id en c e  p ro v id e d  by th e s e  w o r k e r s  m o r e  than  b a la n c e s  th a t  
of the  o p p o s in g  sch o o l of though t e x e m p l i f ie d  by M o st  (1927),
P o ly a  and N a v r a t i l  (1903) and P o i r i e r  and Cuneo (1902). T h e re  
i s  a m p le  p ro o f  f r o m  c l in ic a l  and s u r g ic a l  e x p e r ie n c e  of the  s p re a d  
of g a s t r i c  c a n c e r  to  the  duodenum  and the o e so p h a g u s  to d e m o n s t r a t e  
th a t  a  f r e e  c o m m u n ic a t io n  d o es  e x i s t  b e tw een  the s u b s e ro u s  
ly m p h a t ic  v e s s e l s  of the  s to m a c h  and both the duodenal s u b s e ro u s
ly m p h a t ic s  and the p a r a o e s o p h a g e a l  ly m p h a t ic  v e s s e l s .
/
T h e re  a r e  th r e e  g la n d u la r  c h a in s  w hich  co m p o se  the 
f i r s t  e c h e lo n  of p e r i g a s t r i c  g la n d s  an d  in to  w hich  the c o l le c t in g  
ly m p h  t r u n k s  fo r  the s to m a c h  w a ll  d r a in .  T h e se  g la n d u la r  ch a in s  
a r e  the  l e f t  g a s t r i c ,  the sp len ic  and the h e p a t ic  c h a in s  and each  
a p p e a r s  to be the  d ep o t of d ra in a g e  fo r  the g r e a t e r  p a r t  of the 
ly m p h  f r o m  c e r t a in  r e g io n s  of the  s to m a c h  w a l l .
TH E REGION OF THE L E F T  GASTRIC CHAIN
T h is  i s  the  m o s t  e x te n s iv e  a r e a  of d ra in a g e  and 
in c lu d e s  the  m e d ia l  two th i r d s  of the v e r t i c a l  p o r t io n  of the 
s to m a c h .  It  i s  l im i te d  to the r i g h t  by the l e s s e r  c u r v a tu r e .
I t s  b o u n d a ry  to the le f t  b e g in s  a t  o r  to the le f t  of the fundus and 
ex te n d s  p a r a l l e l  to the c u r v a tu r e s  bu t  n e a r e r  the g r e a t e r  than
the  l e s s e r .  The le f t  g a s t r i c  r e g io n  m ay  o v e r la p  the  m id d le  
p o r t io n  of the  h o r i z o n ta l  s e g m e n t  of the s to m a ch  b e tw een  the 
r ig h t  g a s t r i c  ly m p h a t ic  r e g io n  above and the r ig h t  g a s t r o ­
e p ip lo ic  b e lo w .
The c o l le c t in g  ly m p h a t ic  t r u n k s  f r o m  the s u b s e ro u s  
n e tw o rk  of the le f t  g a s t r i c  r e g io n  a r e  d i r e c te d  to the  ly m p h  
n o d es  w h ich  a r e  u s u a l ly  g ro u p e d  n e a r  the  u p p e r  p a r t  of the 
l e s s e r  c u r v a t u r e .  T h o se  d ra in in g  the  h o r iz o n ta l  s eg m en t of the 
s to m a ch  a r e  d i r e c t e d  o b lique ly  u p w a rd s  and to the  le f t ,  those  
f r o m  the body of the s to m a ch  ru n  v e r t i c a l l y  f r o m  th e  d i s t a l  
p o r t io n ,  o b liq u e ly  u p w a rd s  and to the  r ig h t  in the m id  p o r t io n
a n d  a lm o s t  h o r iz o n ta l ly  f r o m  the p r o x im a l  p a r t .  T hose  w h ich/
d r a i n  the  fu n d u s  a r e  d i r e c t e d  d o w n w ard s  and to the r ig h t .  The 
c o l le c t in g  t r u n k s  f r o m  the a n t e r io r  and s u p e r io r  w a ll  of the 
fu n d u s ,  and  th o se  f r o m  th a t  p a r t  of the  body of the s to m a ch  
o p p o s i te  the  c a r d i a ,  a r e  u s u a l ly  in t e r r u p t e d  by the  le f t  and 
a n t e r i o r  p a r a c a r d i a l  g lands*  T h e re  a r e  som e t r u n k s ,  h o w e v e r ,  
w h ich  b y - p a s s  th e s e  n o d e s  and d r a in  d i r e c t ly  in to  the  g lands  of 
the  l e s s e r  c u r v a tu r e  o r  into the ly m p h  n o d e s  s i tu a te d  in the le f t  
g a s t r o - p a n c r e a t i c  fo ld . The p o s t e r i o r  p a r a c a r d i a l  g lands a re  
f r e q u e n t ly  a b s e n t ,  and in  th is  c a s e  the  p o s t e r io r  c o l le c t in g  t ru n k  
f r o m  the  p r o x im a l  p o r t io n  of the  s to m a ch  d ra in  d i r e c t ly  into the  
p a r a c a r d i a l  g lands  of the  l e s s e r  c u r v a tu r e  o r  into the n o d es  of 
the  le f t  g a s t r o - p a n c r e a t i c  fo ld .  The p a r i e t a l  g a s t r i c  ly m p h  node 
of L e tu l le  (1899) > m a y  be found along t h e  c o u rs e  of the le f t  g a s t r  
c o l le c t in g  v e s s e l s .
T h re e  g ro u p s  of g lan d s  c o m p o se  the  le f t  g a s t r i c  ch a in ,  
the g ro u p  o f  the le f t  g a s t r o - p a n c r e a t i c  fo ld , the n o d es  of the 
l e s s e r  c u r v a tu r e  of the  s to m a ch  and the p a r i e t a l  g ro u p  to w h ich  
a r e  ap p en d ed  the  n o d e s  of the p a r s  c a r d i a c a  ( ju x ta - c a r  d ia l  n o d e s ) .
(a) The n o d e s  of the  l e f t  g a s t r o - p a n c r e a t i c  fo ld.
T h e re  m a y  be o n e ,  two or th r e e  of th e se  g lands  s i tu a ted  a long  the 
c o u r s e  of the l e f t  g a s t r i c  a r t e r y  b e tw ee n  i t s  o r ig in  and the l e s s e r  
c u r v a t u r e ,  above and p o s t e r i o r  to the  v e s s e l  and ly ing  in  the 
s u b s ta n c e  of the  le f t  g a s t r o - p a n c r e a t i c  fo ld . In the c o u rs e  of 
g a s t r i c  r e s e c t i o n  fo r  c a r c in o m a  the m o s t  c o n s ta n t  of the g la n d s ,  
ly ing  im m e d ia te ly  b eh in d  the o r ig in  of the  a r t e r y ,  should  be
s e a r c h e d  fo r  d i l ig e n t ly .  It m a y  be h id d e n  by the le f t  g a s t r o -
/
h e p a t i c  fo ld .  The h ig h e s t  and m o s t  l a t e r a l  o f  th e s e  g lands  is  
f r e q u e n t ly  in t im a te ly  r e l a t e d  to  the g lands  of the p a r s  c a r d ia c a  
and w ith  th o se  of the l e s s e r  c u r v a tu r e .
(b) The g lan d s  of the  l e s s e r  c u r v a tu r e .  T h ese  follow 
the p a th s  of the  l e f t  g a s t r i c  a r t e r y ,  a f te r  i t  r e a c h e s  the g a s t r i c  
w a l l ,  and  of i t s  t e r m i n a l  b r a n c h e s .  They  a r e  s i tu a ted  in the 
u p p e r  p a r t  of the  l e s s e r  c u r v a tu r e  and r a r e l y  ex tend  beyond the 
m id - p o in t  b e tw een  the c a r d i a  and p y lo ru s  ( J a m ie s o n  and D obson 
1907). T hey  a r e  c lo s e ly  r e l a t e d  to the g a s t r i c  w a l l ,  the le f t  g a s t r i c  
b lood  v e s s e l s  and the d iv is io n s  of the  le f t  vagus  n e rv e  on the  l e s s e r  
c u r v a t u r e .  T h e re  a r e  u su a l ly  f r o m  th r e e  to five n o d es  of w h ich  
a p p ro x im a te ly  h a l f  a cco m p a n y  the  t ru n k  o f  the le f t  g a s t r i c  a r t e r y  
and  the  r e m a i n d e r  i t s  t e r m in a l  b r a n c h e s .  One g land  is  u s u a l ly  to
be found ly ing  in f r o n t  of the  a n t e r i o r  b ra n c h  of the v e s s e l ,  
one b eh in d  i t s  p o s t e r i o r  b r a n c h  and a th i r d  a t  the le v e l  of 
th e  d iv is io n  of the  p a r e n t  t r u n k .
(c) The g lan d s  of the  p a r s  c a r d i a c a . T h is  g ro u p  of 
g la n d s ,  f i r s t  d i s c u s s e d  by L e tu l le  (1899), m a y  be d iv ided  into 
t h r e e  s u b - g r o u p s ,  the  a n t e r i o r ,  l e f t  and p o s t e r i o r . The a n t e r io r  
p a r a c a r d i a l  g la n d s  a r e  c o n s ta n t ,  the  le f t  g ro u p  i s  o ften  a b s e n t  but 
m a y  be c o m p o s e d  of a s  m a n y  a s  seven  g lan d s  [ j a m ie s o n  and D obson 
(1907) and  C o m o ll i  (19 11)]and the p o s t e r i o r  g ro u p  a r e  in c o n s ta n t  in 
n u m b e r  and  m a y  be  a b s e n t .  W hen the a n t e r i o r ,  l e f t  and p o s t e r io r  
p a r a c a r d i a l  n o d e s  a r e  p r e s e n t  they  f o r m ,  w ith  the  g lands  of the  
le f t  g a s t r o - p a n c r e a t i c  fo ld  an d  th o se  in t)ie p r o x im a l  p a r t  of the 
l e s s e r  c u r v a t u r e ,  a p e r i c a r d i a l  ly m p h o id  r in g .
The e f f e r e n t  ly m p h  t ru n k s  f r o m  the n o d e s  on the l e s s e r  
c u r v a tu r e  and  the  p a r a c a r d i a l  g ro u p  d r a in  in to  the le f t  g a s t r o -  
p a n c r e a t i c  fo ld .  A ll of th e se  g lands  a r e  c o n n ec ted  by n u m e ro u s  
ly m p h  v e s s e l s  w h ich  r u n  in the  le f t  g a s t r o - p a n c r e a t i c  fo ld ,  som e 
in f r o n t  of and o th e r s  beh in d  and be low  the le f t  g a s t r i c  a r t e r y .
The e f f e r e n t  t ru n k s  of the m o s t  d i s t a l  node of the le f t  g a s t r i c  
ch a in  d r a in  in to  the  n o d e s  of the h e p a t ic  and sp len ic  ch a in s  and 
th o se  a ro u n d  the c o e l ia c  a x is .  T h is  lo w e r m o s t  node a lso  g ives  
r i s e  to ly m p h  t r u n k s  w hich  d e sc e n d  to the le f t  in f r o n t  of the  a o r t a  
and  th e n  c r o s s  the  l e f t  a s p e c t  of the  s u p e r io r  m e s e n t e r i c  a r t e r y  
a t  i t s  o r ig in  f r o m  above d o w n w ard s  and te r m in a te  in the  in te s t in a l  
ly m p h  t r u n k  and in the n o d e s  of the p a r a a o r t i c  g roup  n e a r e s t  the
l e f t  r e n a l  p e d ic le .  The e f f e r e n t  t r u n k s  f r o m  the l a t t e r  n o d es  
t e r m in a t e  in the  lu m b a r  ly m p h  t ru n k .
THE REGION OF THE SPLEN IC  CHAIN
T h is  r e g io n  l i e s  in th a t  p a r t  of the s to m a c h  l a t e r a l  to the 
le f t  g a s t r i c  r e g io n  and e x ten d s  f r o m  the s u m m it  of the fundus  to the 
m id  p o in t  of the  g r e a t e r  c u r v a t u r e .  M o st  of the c o l le c t in g  t r u n k s  w hich  
d r a in  th i s  r e g io n  a r e  d i r e c te d  to w a rd s  the sp len ic  h i lu m  by fo llow ing  
the  le f t  g a s t r o - e p ip lo i c  a r t e r y  and the v a s a  b r e v i a  and end in the 
ly m p h  g la n d s  of the sp len ic  cha in  s i tu a te d  a t  the sp len ic  h i lu m , on 
the  t a i l  of the p a n c r e a s  and in the p h re n o l ie n a l  l ig a m e n t .  A few  
c o l le c t in g  ly m p h  v e s s e l s  w h ich  d r a in  the  le f t  e x t r e m i ty  of the  fundus 
and  a d ja c e n t  p o s t e r i o r  w a l l  of the  s to m a ch  d r a in  into n o d es  s i tu a ted  
a d ja c e n t  to the  l a t e r a l  p a r t  of the body oi: the p a n c r e a s .  T hose  
ly m p h a t ic s  w h ich  a cc o m p a n y  the le f t  g a s t r o - e p ip lo ic  a r t e r y ,  r e a c h  
the g a s t r i c  w a l l  a t  the g r e a t e r  c u r v a tu r e ,  then  follow  the v e s s e l  
u p w a rd s  and  to the  le f t .  On the  p a th  of th e se  lym ph  co l le c t in g  
v e s s e l s  and  a long  the g r e a t e r  c u r v a tu r e  a s  w e ll  as  in the  g a s t r o -  
sp le n ic  in t e r v a l  the le f t  g a s t r o - e p ip lo ic  ly m p h  n o d es  a re  found.
T h e re  a r e  u su a l ly  th r e e  or fo u r  g lands  in the sp len ic  
c h a in  and th e s e  l ie  on the  c o u r s e  of the  sp len ic  a r t e r y  along the 
u p p e r  b o r d e r  of the  p a n c r e a s .  The chain  is  con tinued  in the 
p h r e n o l ie n a l  l ig a m e n t  to the  h i lu m  of the  s p le e n .  F r o m  th is  po in t 
i t  m a y  be co n tin u ed  in f r o n t  of the  h i lu m  and along the le f t  g a s t r o ­
e p ip lo ic  a r t e r y .  T h e re  is  som e v a r i a t io n  in the d isp o s i t io n  of the 
g la n d s  ih  the  l a t t e r  p a r t  of the c h a in .  S o m e t im e s  th e r e  i s  only one 
node p r e s e n t  n e a r  the  o r ig in  of the le f t  g a s t r o - e p ip lo ic  a r t e r y  w h e re
i t  is  in c lo se  a p p ro x im a t io n  to the n o d es  a t  the  h i lu m  of the sp lee n .  
A l te r n a t iv e ly  t h e r e  m a y  be two o r  th r e e  n o d es  p la c e d  e i th e r  on the 
l e f t  g a s t r o - e p ip lo i c  a r t e r y  in the g a s t r o - s p l e n i c  l ig a m e n t  o r  a t  the 
o r ig in  of one of i t s  g a s t r i c  b r a n c h e s .  A no ther  v a r ia t io n  is  e n c o u n te re d  
in  th a t  t h e r e  m a y  be a s e r i e s  of a s  m a n y  a s  e ig h t  s m a l l  g lan d s  p r e s e n t  
a long  the  l e f t  g a s t r o - e p ip lo ic  a r t e r y  f r o m  the sp leen  to the  g r e a t e r  
c u r v a tu r e  of the  s to m a c h  and the a d ja c e n t  p o r t io n  of the g r e a t e r  o m e n tu m  
S e v e r a l  s m a l l  i n f r a p a n c r e a t i c  g lands  m a y  be p r e s e n t  
d i s t a l  to the  ta i l  of the p a n c r e a s  and  the  l a t e r a l  p a r t  of the body of the 
p a n c r e a s .  A ll o f the  in fr  a p a n c r e a t i c  g lan d s  do no t be long  to the sp len ic  
c h a in .  T he m o s t  m e d ia l  g lan d s  to be found n e a r  the  d u o d eo je ju n a l  
ang le  b e lo n g  to  the g ro u p  of s u p e r io r  m e s e n t e r i c  n o d es  and a re  
s i tu a te d  a long  the  c o u r s e  of the  in f e r io r  p a n c re a t ic o d u o d e n a l  a r t e r y  
and on the  t e r m i n a l  p o r t io n  of the  in f e r io r  m e s e n t e r i c  v e in .
The sp len ic  ch a in  t e r m i n a t e s  in a l a r g e  node s i tu a ted  
im m e d ia te ly  to  the  le f t  of the c o e l ia c  a r t e r y ,  beh ind  and above the 
f i r s t  p a r t  of the  sp len ic  a r t e r y .  T h is  node g iv e s  r i s e  to l a rg e  
e f f e r e n t  ly m p h a t ic  t ru n k s  w h ich  d e sc e n d  and t e r m in a te  in the p a r a ­
a o r t i c  n o d e s  n e a r  the le f t  r e n a l  p e d ic le  and in  the in te s t in a l  lym ph 
t r u n k .  The f o r m e r  n o d e s  t e r m in a te  in the  lu m b a r  lym ph  t ru n k .
TH E REGION OF THE H E P A T IC  CHAIN
T h is  r e g io n  of the s to m a c h  is  s i tu a ted  to the r ig h t  of 
the  le f t  g a s t r i c  and sp len ic  r e g io n s .  I t  i s  subd iv ided  into a 
s u p e r i o r ,  o r  p y lo r i c ,  and an in f e r io r  zone.
The s u p e r io r  zone g iv e s  o r ig in  to two o r  th r e e  
c o l le c t in g  v e s s e l s .  A t l e a s t  one of th e se  is  d i r e c te d  u p w a rd s  
and  to the r i g h t ,  c r o s s e s  the s u p e r io r  b o r d e r  of the  s to m a ch  and 
a c c o m p a n ie s  the  r i g h t  g a s t r i c  a r t e r y  to  a p o in t som e d is ta n c e  to 
th e  r ig h t  of the  p y lo r u s .  It then  t u r n s  b a c k w a rd s  and d o w n w ard s  
and  e n d s  in a  l a r g e  ly m p h  g land  s i tu a te d  to the  r i g h t  of the 
h o r iz o n ta l  s e g m e n t  o f  the  h e p a t ic  a r t e r y .  The s u p r a - p y lo r i c  
ly m p h  node m a y  be found  on the p a th  of th is  c o l le c t in g  v e s s e l .
An e f f e r e n t  v e s s e l  f r o m  th is  node w a s  found by P o ly a  and N a v ra t i l  
(1903) to d r a in  d i r e c t ly  into the p o r t a  h e p a t i s . A no ther  co llecting  
t r u n k  h a s  b e en  found  w h ich  l e a v e s  the  s u p ra p y lo r ic  g land , c r o s s e s
the  s u p e r io r  s u r f a c e  of the  p y lo r ic  g roove  and  co n tin u es  to the
/
r i g h t  p a s s in g  in f r o n t  of th e  h e p a t ic  p ed ic le  to a po in t a t the 
s u p e r io r  genu of the d u o d en u m . T h is  v e s s e l  is  then  d i r e c te d  
d o w n w ard s  to  end  in the s u p e r io r  r e t r o - p a n c r e a t i c o - d u o d e n a i  g land .
The in f e r io r  h e p a t ic  zone is  d ra in e d  by the  r ig h t  g a s t r o ­
e p ip lo ic  and by the in f r a p y lo r ic  g la n d s .  The c o l le c t in g  v e s s e l s  a re  
d i r e c t e d  d o w n w ard s  and r e a c h  the r ig h t  g a s t r o - e p ip lo ic  a r t e r i a l  
a r c h  w h ich  th e y  a cc o m p a n y  to the  p y lo r u s .  Som e t ru n k s  em p ty  
in to  one of th e  r i g h t  g a s t r o - e p ip lo ic  n o d e s  im m e d ia te ly  a f te r  
r e a c h in g  the  a r t e r y .  O th e rs  t e r m in a t e  in a ly m p h  node n e a r  the 
p y lo r u s  and s o m e t im e s  in an in f r a p y lo r i c  no d e . Some of the 
e f f e r e n t  t r u n k s  f r o m  the g a s t r o - e p ip lo ic  n o d es  leave  the  c o u rs e  
of the a r t e r y  and a cc o m p a n y  the v e in  and te r m in a te  in the 
s u p e r i o r  m e s e n t e r i c  ly m p h  node .
- : 1 ''"
T h e re  a r e  five  m a in  g ro u p s  of ly m p h  g lan d s  co m p o s in g  
the h e p a t ic  c h a in ,  n a m e ly ,  the  h e p a t i c ,  the  g a s t ro d u o d e n a l ,  the 
r i g h t  g a s t r o e p ip lo ic ,  the  r ig h t  g a s t r i c  and the p a n c r e a t i c o ­
d u o d e n a l  g ro u p s .
(a) The h e p a t ic  g ro u p .  T h is  c o n s i s t s  of fo u r  to  e ig h t 
g lan d s  s i tu a te d  a long  the c o u r s e  of the  h e p a t ic  a r t e r y .  Som e 
a c c o m p a n y  the h o r iz o n ta l  p a r t  of the  v e s s e l  w hile  o th e r s  a r e  
found a long  i t s  a sc e n d in g  p o r t io n  in  the g a s t r o h e p a t ic  o m e n tu m . 
One v e r y  l a r g e  g land  is  f r e q u e n t ly  found above and to the  le f t  of 
the  h e p a t i c  a r t e r y  in the ang le  f o r m e d  by the h e p a t ic  and sp len ic  
v e s s e l s  a s  th ey  le av e  the  c o e l ia c  a x is .  In th is  p o s i t io n  i t  l i e s
p o s t e r i o r  to the  le f t  g a s t r i c  a r t e r y .  T h e re  a r e  u s u a l ly  two o r
/
t h r e e  g la n d s  in r e l a t i o n  to the a sc e n d in g  l im b  of the  h e p a t ic  
a r t e r y .  T h e y  m a y  l ie  to the  r ig h t  o r  le f t  o r  p o s t e r io r  to the  
v e s s e l .  T h e re  is  u s u a l ly  a t  l e a s t  one g land  to be found in the 
i n t e r v a l  b e tw e e n  the h e p a t ic  a r t e r y  and the co m m o n  b ile  duc t.  
O th e r s  m a y  be r e l a t e d  to the n eck  of the  ga ll  b la d d e r  and in 
r e l a t i o n  to  the  c y s t i c  a r t e r y .
(b) The g a s t ro d u o d e n a l  g ro u p . T h is  g roup  of g lands 
fo l lo w s  the  c o u r s e  of the g a s t r o - d u o d e n a l  a r t e r y  and l i e s  be tw een  
the  d u o d e n o p y lo r ic  w a l l  and the a n t e r io r  s u r fa c e  of the p a n c r e a s .
(c) The r ig h t  g a s t r o - e p ip lo ic  g ro u p . J a m ie s o n  and 
D obson  (1907) subd iv ided  th is  g roup  into the in frad u o d e n o p y lo r ic  
and  r ig h t  g a s t r o - e p ip lo ic  g ro u p s .  The in fr  adu o d en o p y lo r ic  g roup  
l i e s  a d ja c e n t  to the  f i r s t  p a r t  of the  duodenum  and p y lo ru s  a t the
l e v e l  of th e  b i fu r c a t io n  of the  g a s t ro d u o d e n a l  a r t e r y .  Two o r  
t h r e e  g lan d s  a r e  u s u a l ly  p r e s e n t  and they  l ie  in c lo se  a p p ro x im a t io n  
to the p y lo ro d u o d e n a l  w a l l .  The r i g h t  g a s t r o - e p ip lo ic  g ro u p  is  a 
co n t in u a t io n  of th e  in f r a d u o d e n o p y lo r ic  g roup  and d i f f e r s  f r o m  it  
only by  i t s  lo c a t io n  d i s t a l  to the  g r e a t e r  c u r v a tu r e  of the  s to m a c h .  
The n o d e s  a r e  s i tu a te d  a long  the c o u r s e  of the  r ig h t  g a s t r o - e p ip lo ic  
a r t e r y  and th e r e f o r e  l ie  a t  som e d is ta n c e  f r o m  the g r e a t e r  c u r v a tu r e
(d) The r ig h t  g a s t r i c  g ro u p .  T h is  g roup  of g lands  is  
in c o n s ta n t .  J a m i e s o n  and D obson  (1907) id en t if ie d  one f a i r ly  
c o n s ta n t  node w h ich  w a s  s i tu a te d  on the  s u p e r io r  s u r fa c e  of the 
p y lo ru s  b u t  w h ich  f r e q u e n t ly  lay  a t som e d is ta n c e  f r o m  the p y lo ru s  
in the  g a s t r o h e p a t i c  o m e n tu m .
/
(e) The p a n c r e a t ic o d u o d e n a l  g ro u p .  T h e re  a r e  two su b ­
g ro u p s  c o m p o s in g  the p a n c re a t ic o d u o d e n a l  g la n d s .  T h ese  a r e  
a n t e r i o r  o r  p re p a n c re a t ic o d u o d e n a l  and  p o s t e r io r  o r  r e t r o p a n c r e a t i c o  
d u o d en a l  in  s i te .  The p r e p a n c r e a t i c  duodenal n o d es  a r e  u su a l ly  
lo c a te d  n e a r  the p a n c r e a t i c  b o r d e r  of the  duodenal loop , p a r t i c u la r ly  
n e a r  the  f i r s t  a n d  the u p p e r  h a l f  of the seco n d  p a r t s  of the  d u odenum , 
b u t  m a y  be found a t any po in t on the a n t e r io r  s u r fa c e  of the h ead  of 
th e  p a n c r e a s .  In th e i r  u s u a l  p o s i t io n  th e se  g lan d s  a r e  in co n tac t  
w ith  the  s u p e r io r  p a n c re a t ic o d u o d e n a l  a r t e r y .  One of the g lands
h a s  an a lm o s t  c o n s ta n t  s i tu a t io n  n e a r  the  p ro x im a l  duodenal 
f l e x u re  and th e  o t h e r s  lie  ab o v e ,  to the  r ig h t  and d i s ta l  to the 
m e s e n t e r i c  a ttach m en tS o  B a r t e l s  (1907) h a s  po in ted  out th a t  w h i l e , 
in  h e a l th ,  on ly  t h r e e  to s ix  g lands  m a y  be seen  ly ing in f r o n t  of
the  p a n c r e a s  on g r o s s  e x a m in a t io n ,  m a n y  m o r e  m a y  be e v id en t  
on m ic r o s c o p i c  e x a m in a t io n  o r  w hen the g lan d s  a r e  invo lved  in 
a  p a th o lo g ic a l  p r o c e s s .
The p o s t e r i o r  p a n c re a t ic o d u o d e n a l  n o d es  a r e  s i tu a ted  
b eh in d  the  h e a d  of the p a n c r e a s ,  a long the co m m o n  b ile  d u c t  o r  
on the  a r t e r i a l  a r c a d e s  f o r m e d  by  the p a n c re a t ic o d u o d e n a l  a r t e r y .  
T h e r e  a r e  u s u a l ly  two to fo u r  g lan d s  in th is  g ro u p .  One of th e m ,  
the  r e t r o p a n c r e a t i c o d u o d e n a l  n o d e ,  i s  c o n s ta n t  and is  s i tu a ted  
b eh in d  the  ang le  f o r m e d  by the f i r s t  and second  p a r t s  of the 
d u odenum  and to the  r ig h t  of the p o r t a l  v e in .
The a n t e r io r  p a n c re a t ic o d u o d e n a l  n o d es  a r e  u n i te d  w ith
e a c h  o th e r  by a n a s to m o t ic  ly m p h  v e s s e l s  an d  d r a in  into the  i n f r a -
/
p y lo r i c  n o d e s .  The e f f e r e n t  ly m p h a t ic  v e s s e l s  of the p o s t e r io r  
g a s t r o d u o d e n a l  g la n d s  d r a in  into th o se  n o d es  w h ich  a re  s i tu a ted  
to  the  r i g h t  and  d i s t a l  to the  o r ig in  of the s u p e r io r  m e s e n t e r i c  
a r t e r y .  T h ey  m a y  a lso  d ra in  in to  the g lands  of the h o r iz o n ta l  
p o r t io n  of the  h e p a t ic  a r t e r y .  The l a r g e r  g land of the  h o r iz o n ta l  
h e p a t ic  c h a in  ly ing  a d ja c e n t  to the c o e l ia c  a r t e r y  is  jo ined  by e f f e r e n t  
t r u n k s  f r o m  the  le f t  g a s t r i c  and sp len ic  n o d e s .  Two or th re e  
e f f e r e n t  t r u n k s  d e sc e n d  f r o m  it  b eh in d  the p a n c r e a s  to t e r m i n a t e ,  
l i k e  th o s e  of the  sp len ic  and le f t  g a s t r i c  c h a in s  in the  p a r a - a o r t i c  
n o d e s  n e a r  the  l e f t  r e n a l  p e d ic le  and in the  in te s t in a l  lym ph  t ru n k .
The e f f e r e n t  t r u n k s  f r o m  the f o r m e r  n o d e s  t e r m in a te  in the lu m b a r  
ly m p h  t r u n k .
W hile  the  ly m p h a t ic  p a th w ay s  f r o m  the s to m a ch  a re  
c o m p le x ,  t h e r e  a r e  two o u ts tan d in g  f e a t u r e s  e v id en t  w hich  a re  
of the  g r e a t e s t  im p o r ta n c e  in r e l a t io n  to the p o te n t ia l  i n t r a g a s t r i c  
ly m p h a t ic  s p r e a d  f r o m  g a s t r i c  c a n c e r .  The f i r s t  of th e se  i s  the  
co n tin u ity  of the  i n t r a m u r a l  ly m p h a t ic  poo l.  The m u c o u s ,  the  
s u b m u c o u s ,  the  m u s c u l a r  and the sub s e r o u s  p le x u se s  a r e  in 
c o n t in u i ty  w ith in  th e m s e lv e s  and  w ith  e ac h  o th e r .  The s u b s e ro u s  
n e tw o rk  d r a i n s  a l l  the ly m p h  f r o m  the g a s t r i c  w a ll  and is  con tinuous  
o v e r  the e n t i r e  s to m a c h .  The i n t r a m u r a l  ly m p h a t ic  v e s s e l s  a r e  
a v a lv u la r  and c o n s e q u e n t ly ,  a lthough  th e re  a p p e a r s  to be a 
p r e d i s p o s i t i o n  fo r  the  ly m p h  flow  f r o m  c e r t a in  a r e a s  of the  s to m a ch
to be d i r e c t e d  a long  d e f in i te  ly m p h  c h an n e ls  to w a rd s  c e r t a in  g ro u p s
/
o f g lan d s  in  h e a l th ,  the  sam e  u n i fo rm i ty  of lym ph  flow m ay  n o t  be 
e v id e n t  in d i s e a s e d  p r o c e s s e s  in the s to m a c h .  When the s to m a ch  
is  in v o lv ed  in  a c a r c in o m a to u s  p r o c e s s  the s e a r c h  fo r  in v o lv em en t 
of g lan d s  o u ts id e  the  g ro u p  in w h ich  s e c o n d a ry  in v o lv em en t is  
e x p e c te d  is  t h e r e f o r e  m a n d a to ry  and the im p o r ta n c e  of re m o v in g  
the  w hole  of the  p o te n t ia l  ly m p h a t ic  s p re a d  of the  d i s e a s e  is  e m p h a s i s e d .
T he seco n d  f e a tu r e  of im p o r ta n c e  is  the co n v erg en ce  of 
the  ly m p h  flow  f r o m  the  g lands  d ra in in g  a l l  p a r t s  of the s to m a ch  to 
a  s m a l l  g ro u p  of n o d es  c o n c e n t r a te d  in the re g io n  of the co e l iac  
a x is  and e s p e c ia l l y  to one l a r g e  g lan d , s i tu a ted  above and to the 
l e f t  of the  h e p a t ic  a r t e r y  in the ang le  fo r m e d  by the  l a t t e r  v e s s e l  
and  the sp le n ic  a r t e r y  a s  they  le av e  the c o e l ia c  a x is .  The p o te n t ia l
I "
s p r e a d  of the  tu m o u r  to c e r t a in  g lan d s  of the second  ech e lo n  
su ch  a s  the  s u p e r io r  r e t r o p a n c r e a t i c o d u o d e n a l ,  the  s u p e r io r  
m e s e n t e r i c  n o d e s  and to the n o d e s  in the p o r ta -h e p a t i s  c r e a t e s  
a  p r o b le m  w hen  ad eq u a te  s u r g ic a l  th e ra p y  fo r  a  p a t ie n t  w ith  
g a s t r i c  c a n c e r  i s  u n d e r  c o n s id e r a t io n .
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TH E T R E A T M E N T  O F GASTRIC C A N C E R  
"T h e  s u rg e o n  h a s  no r ig h t  to tak e  the  p a t i e n t 's  
. l ife  b u t  he i s  o th e rw is e  u n d e r  no o b lig a tio n  to 
e m p lo y  f a n ta s t i c  m e a s u r e s  to p ro lo n g  i t  in  the
fa c e  of in to le r a b le  and  c l e a r ly  t e r m in a l  d i s e a s e . "
/
G E N E R A L  CONSIDERATIONS
A p h y s ic ia n  o r  s u rg e o n  who d ev o te s  h i s  e n t i r e  
p r o f e s s i o n a l  l ife  to c a n c e r  th e ra p y  r e q u i r e s  to be an 
o p t im i s t  by n a t u r e ,  e l s e  he w ould  f o r s a k e  h is  c a l l in g  and 
e n te r  a  m o r e  r e w a r d in g  f ie ld .  H is  e f fo r t s  to e f fe c t  c u r e s  
in so m e  of the  m o s t  l e th a l  c a n c e r s  such  a s  m a y  a r i s e  in the 
p a n c r e a s ,  lung  and s to m a c h ,  have  been  so in e ffec tu a l  in the 
p a s t  th a t  h i s  co n tin u ed  s t r iv in g  fo r  g r e a t e r  s u c c e s s  is  a 
m a r k  of the v ic to ry  of h i s  o p t im is m  o v e r  h is  e x p e r ie n c e .
S u r g e r y  is  the only th e r a p e u t i c  m e a s u r e  w h ich ,  
w ith  o u r  p r e s e n t  k n o w led g e , can  o ffe r  the p a t ie n t  w ith  c a n c e r  
of the  S tom ach  a chance  of c u r e ,  b u t e x p e r ie n c e  h a s  p ro v e d
th a t  ev en  w ith  the  adop tion  of th e  m o s t  r a d i c a l  s u r g e r y ,  the  
u l t im a te  sa lv a g e  of l ife  i s  s m a l l .  The in c r e a s in g  a w a r e n e s s  
of the  in a d eq u a c y  of s u r g e r y  in a l l  bu t  a  few  c a s e s  h a s  led  to the 
r e p e a t e d  e x a m in a t io n  of the  p r o b le m  of t r e a t m e n t  and the a t te m p t  
to d e s ig n  an o p e ra t iv e  p r o c e d u r e  w h ich  would s a t i s fy  the  d e m a n d s  
of th e  g e n e r a l ly  a c c e p te d  p r in c ip l e s  of c a n c e r  s u r g e r y .
The o b je c t  of an ad eq u a te  c a n c e r  o p e ra t io n  h a s  b e en  
d e s c r i b e d  a s  a  g e n e ro u s  en  b lo c  e x c is io n  of a l l  tu m o u r  t i s s u e  and 
the p o te n t ia l  ly m p h a t ic  s p r e a d  f r o m  the  invo lved  o rg a n  o r  o rg a n s  
w ith o u t  c a u s in g  a s ig n if ic a n t  p e r m a n e n t  d is tu rb a n c e  of the  p a t i e n t 's  
p h y s io lo g y  o r  fe e l in g  of w e l l -b e in g  and w ith  l i t t le  o r  no r i s k  of l i f e .
To co m p ly  w ith  the  a n a to m ic a l  p r in c ip le s  of th is  
d e f in i t io n  the  m a n d a to r y  o p e ra t io n  in g a s t r i c  c a n c e r  w ould be one 
of to ta l  g a s t r e c to m y  w ith  d iv is io n  of the  o e so p h ag u s  h igh  in the 
c h e s t ,  p a n c r e a t ic o d u o d e n e c to m y  w ith  sp le n e c to m y ,  the r e m o v a l  
of the  g a s t r o h e p a t i c  and g r e a t e r  o m e n ta  in th e i r  e n t i r e ty ,  the 
r e m o v a l  of a g e n e r o u s  m a r g in  of the soft t i s s u e  a ro u n d  th e se  
o r g a n s  to p ro v id e  a  m e a n s  of e n c o m p a s s in g  the ly m p h a tic  
c h a n n e ls  a s  w e l l  a s  the ly m p h a t ic  g lands  in the  im m e d ia te  p e r i g a s t r  
and  p a r a o e s o p h a g e a l  r e g io n s  and th o se  a d ja c e n t  to the p a n c r e a s  and 
d u o d e n u m . It w ou ld  be e s s e n t i a l  to d i s s e c t  m e t ic u lo u s ly  the 
ly m p h a t ic  t i s s u e  a ro u n d  the c o e l ia c  a x i s ,  h e p a t ic  a r t e r y ,  co m m o n  
b ile  d u c t  and  the  v a s c u la r  p e d ic le  of the l i v e r . S im ila r  d i s s e c t io n  
w ould  be  r e q u i r e d  a ro u n d  th e  c y s t ic  a r t e r y  and d u c t ,  a long the
i n f e r io r  v e n a  c a v a  e s p e c ia l ly  th a t  p a r t  ly ing  p o s t e r i o r  to the  
th i r d  p o r t io n  of the duod en u m , a ro u n d  the o r ig in  of the s u p e r io r  
m e s e n t e r i c  a r t e r y  and in the  p a r a - a o r t i c  r e g io n .  Any o th e r  
o rg a n  inv o lv ed  by d i r e c t  s p r e a d  w ould  r e q u i r e  to be r e m o v e d  
in ad d i t io n ,  to g e th e r  w ith  th e  p o te n t ia l  ly m p h a t ic  d ra in a g e  of 
th a t  o rg a n .
F r o m  the p u re ly  th e o r e t i c a l  p o in t of v iew , the  g e n e r a l  
ad o p tio n  of th is  o p e ra t iv e  p r o c e d u r e  a s  ro u t in e  t r e a tm e n t  should  
im p ro v e  the  sa lv a g e  r a t e  of c a r c in o m a  of the s to m a c h .  F r o m  the 
p r a c t i c a l  s ta n d p o in t ,  h o w e v e r ,  i t  i s  p ro b a b le  th a t  any advan tage  
a s s o c i a t e d  w ith  th is  r e le g a t io n  of th e ra p y  to a m e r e  a n a to m ic a l
e x e r c i s e  w ou ld  be ou tw eighed  by  the  d is a d v a n ta g e s  of a h igh  r a t e
/
of o p e ra t iv e  m o r t a l i t y  and p o s to p e r a t iv e  m o rb id i ty .  It i s  obv ious 
th a t  a  p a t i e n t ,  d e p r iv e d  of h is  e n t i r e  s to m a c h ,  duodenum  and 
p a n c r e a s  w ould  su ffe r  p e r m a n e n t  d is tu rb a n c e  of h is  d ig e s t iv e  
p h y s io lo g y  w ith  r e s u l t a n t  s e c o n d a ry  n u t r i t io n a l  and  m e ta b o l ic  
im p a i r m e n t .
I t  i s  a p p a r e n t ,  th e n ,  th a t  in the t r e a tm e n t  of g a s t r i c  
c a n c e r ,  i t  i s  n o t p o s s ib le  to s a t i s fy  a l l  of the  d e m an d s  of the 
t h e o r e t i c a l ly  id e a l  c a n c e r  o p e ra t io n .  C o n se q u e n t ly ,  i t  is  
im p o r t a n t  to r e c o g n i s e  th a t  any d ev ia t io n  f r o m  the p r in c ip le s  
of c a n c e r  s u r g e r y  w hich  m a y  be found e s s e n t i a l  to m a in ta in  a 
r e a s o n a b le  q u a l i ty  of p o s to p e r a t iv e  life  fo r  the p a t ie n t ,  
n e c e s s a r i l y  a l t e r s  the  b a s ic  in ten tio n  of t r e a tm e n t  f r o m  th a t  
of c u re  to one of m a k in g  a c o m p ro m is e  w ith  the  d i s e a s e .
C o m p ro m is e  and c o n s e r v a t i s m  a r e  no t n e c e s s a r i l y  
sy n o n y m o u s .  C o m p ro m is e  a d m its  th a t  th e r e  is  a l im i t  of 
p e r i g a s t r i c  tu m o u r  s p r e a d  beyond  w hich  s u r g e r y  canno t be u sed  
w ith o u t  c a u s in g  p e r m a n e n t  and g r o s s  p h y s io lo g ic a l  d i s tu r b a n c e ,  
b u t  r e c o g n i s e s  th a t ,  w ith in  c e r t a in  l im i t s  of s p r e a d ,  s u r g e r y  can  
be s u c c e s s f u l ly  em p lo y e d  to e x t i rp a te  the tu m o u r  t i s s u e  c o m p le te ly .  
C o n s e r v a t i s m ,  f r e q u e n t ly  the re fu g e  of the  d i s c o u r a g e d  and the 
in e p t ,  im p l i e s  a la c k  of confidence  by the  su rg e o n  in the  e ff ic acy  
of h is  a r t  to  c u re  the  d i s e a s e .  P a l l i a t io n  is  i t s  ob jec t iv e  and an 
im p r o v e m e n t ,  h o w ev er  t e m p o r a r y ,  in the q u a li ty  r a t h e r  than  the 
q u an ti ty  of the p a t i e n t 's  life  i t s  p r i m a r y  a im .  T h is  ph ilo sophy  of
p e s s i m i s m  is  o ften  the  r e s u l t  of p re v io u s  and r e p e a te d  f a i lu re  to
/
e x t i r p a te  the  d i s e a s e  and to p ro v id e  longev ity  w ith c o m fo r t  fo r  the 
p a t ie n t .  The in e x o ra b le  c o u r s e  of the  d i s e a s e  in c e r t a in  p a t ie n t s ,  
d e s p i t e  r a d i c a l  t h e r a p y ,  and the v e ry  m o d e ra te  in c r e a s e  in sa lvage  
fo l lo w in g  a m a r k e d  r i s e  in the  o p e ra b i l i ty  and r e s e c ta b i l i ty  r a t e s  
have  c o n v in ced  m a n y  th a t  g a s t r i c  c a n c e r  i s  a t  p r e s e n t  a  su rg ic a l ly  
in so lu b le  p r o b le m .  W a r r e n  (1949) and M e is s n e r  (1949) have 
d e m o n s t r a t e d  th a t ,  e v e n  in th o se  p a t ie n t s  in w hom  the tu m o u r  
a p p e a r s  to be lo c a l iz e d  to the s to m a ch  w ithou t invo lvem en t of 
r e g io n a l  ly m p h a t ic  g la n d s ,  co n tiguous  o rg a n s  o r  l i v e r ,  th e re  m a y  
be in v a s io n  of the  b lood  v e s s e l s  by the n e o p la s m  and co n seq u en t  
a p p e a r a n c e ,  l a t e r ,  of m e t a s t a s e s  c a r r i e d  by the  v a s c u la r  r o u te .  
T h is  e v id en c e  h a s  b e en  a c c e p te d  by som e as  ju s t i f ic a t io n  fo r  the 
adop tion  of t h e i r  c o n s e rv a t iv e  p h ilo so p h y . To o th e r s ,  the
p h en o m en o n  of v a s c u l a r  in v a s io n  in lo c a l iz e d  le s io n s  is  not 
c o n s id e r e d  su ff ic ie n t ly  u n iv e r s a l  to v in d ica te  s u r g ic a l  s u r r e n d e r .
T h e re  a r e  m an y  su rg e o n s  who w ould h e s i t a te  to a d m it  
th a t  th e i r  e f f o r t s  a r e  d i r e c t e d  a t  p a l l ia t io n  r a t h e r  th an  c u re  b u t  
w h o , by the  v e r y  type  of s u r g e r y  they  p e r f o r m ,  pay  unw itt ing  
a l le g ia n c e  to the  c o n s e rv a t iv e  sch o o l .  T h e se  a r e  the su rg e o n s  
w ho , f o r  d i s t a l  l e s io n s  of the  s to m a c h ,  p e r f o r m  the ro u t in e  
p a r t i a l  g a s t r e c to m y  o r ig in a l ly  d e s ig n e d  fo r  the  t r e a tm e n t  of 
d u odena l u l c e r  and who le av e  in ta c t  the  m a jo r  p o r t io n  of the 
g r e a t e r  and l e s s e r  o m e n ta .  T hey  a r e  co n ten t  to e x t i rp a te  only 
th o se  ly m p h a t ic  n o d e s  w hich  o c c u r  along the c o u r s e  of the m a jo r
g a s t r i c  v e s s e l s  an d  ig n o re  the  o th e r  eq u a lly  im p o r ta n t  p o te n t ia l ly
/
invo lved  m e m b e r s  of the f i r s t  e ch e lo n  of p e r i g a s t r i c  lym ph  g la n d s .  
F o r  p r o x im a l  l e s io n s  of the  s to m a ch  they  ex h ib it  a c u r io u s  
r e lu c ta n c e  to open  the th o r a c ic  cage  to p e r f o r m  e i th e r  a to ta l  
g a s t r e c to m y  o r  an o e s o p h a g o - g a s t r e c to m y . T h e se  a re  the 
s u r g e o n s  w ho , by f a i lu r e  to u n d e r s ta n d  the b e h av io u r  of the 
d i s e a s e ,  by l a c k  of know ledge of the  p r in c ip le s  of c a n c e r  s u r g e r y  
o r  l a c k  of co n fidence  in th e i r  own a b i l i ty  to p e r f o r m  the m a jo r  
s u r g i c a l  p r o c e d u r e s  n e c e s s a r y ,  s h a r e ,  w ith  th o se  of the 
c o n s e r v a t iv e  s ch o o l ,  m u c h  of the r e s p o n s ib i l i ty  fo r  the  low 
sa lvage  r a t e  fo llow ing  th e ra p y .
It is  p ro b a b le  th a t  the  su rg e o n  w ho, u n w ill ing ly , h a s  
to a c c e p t  c o m p r o m is e  w il l  m a k e  e v e r y  e f fo r t  to e n s u r e  th a t  the
c o m p r o m is e  w ith  the d i s e a s e  is  the  b e s t  p o s s ib le  one even  if ,  
a s  a  r e s u l t  of h i s  e f f o r t s ,  the  p a t ie n t  w il l  en d u re  som e 
m o d if ic a t io n  of h is  n o r m a l  fe e l in g  of w e l l -b e in g .  By ex tend ing  
the  c o m p r o m is e  to the q u a li ty  of the  p a t i e n t 's  p o s to p e r a t iv e  l i f e ,  
the  s u rg e o n  h o p e s  to exchange  a m o d e r a te ly  im p a i r e d  q u a li ty  of 
l i f e  fo r  an e n h an c e d  chance  of s u rv iv a l .  T h is  is  a c o m p ro m is e  
w h ic h  w ould  be a c c e p ta b le  to m o s t  p a t ie n ts  and  w hich  should  be 
the o b je c t iv e  of th o se  s u rg e o n s  who a s s u m e  the  r e s p o n s ib i l i ty  
fo r  the c a r e  an d  t r e a t m e n t  of p a t ie n ts  w ith  g a s t r i c  c a r c in o m a .
TH E CHOICE OF TH E R A PY
The r e c e n t  a d v an c e s  in the  u n d e rs ta n d in g  of e le c t ro ly te  
and  w a te r  b a la n c e ,  the p h y s io logy  of r e s p i r a t i o n ,  the c o n tro l  of 
in fe c t io n  and th e  g r e a t e r  know ledge  r e g a r d in g  th e  cho ice  and 
a c t io n  of a n a e s th e t i c  d ru g s  and te c h n iq u e s  have p e r m i t te d  the 
s u r g i c a l  a t t a c k  on g a s t r i c  c a n c e r  to be m o r e  r a d i c a l  w ith  l i t t le  
o r  no i n c r e a s e  in the o p e ra t iv e  r i s k  to the p a t ie n t .
The cho ice  of w hich  r a d i c a l  o p e ra t iv e  p ro c e d u re  should 
b e  a d v o ca te d  a s  ro u t in e  th e ra p y  h a s  g iv en  r i s e  to c o n s id e ra b le  
c o n t r o v e r s y .  T h e r e  a r e  only two a l t e r n a t iv e s ,  n a m e ly  to ta l  
g a s t r e c to m y  and  sub to ta l  g a s t r e c to m y .  T h e re  is  l i t t le  d i s a g r e e m e n t  
r e g a r d in g  the  w is d o m  of adopting  to ta l  g a s t r e c to m y  w hen cond itions  
of s i z e ,  e x te n t  and s ite  of the  g a s t r i c  tu m o u r  dem an d  such  a 
p r o c e d u r e ,  b u t in th o se  c a s e s  in w hich  su b to ta l  g a s t r e c to m y  
w o u ld  a p p e a r  to be adequa te  to e n c o m p a s s  the  p r i m a r y  le s io n
t h e r e  is  d i f f e r e n c e  of opin ion  on w h e th e r  to ta l  e x t i rp a t io n  
of the  s to m a c h  should  a lso  be the p r o c e d u r e  of c h o ice .  
I r r e s p e c t i v e  of w h ich  p r o c e d u r e  is  ad o p ted , m u c h  d ep en d s  
upon the s k i l l  an d  e x p e r ie n c e  of the  su rg e o n  and upon h is  
d e te r m in a t io n  to tak e  s e r io u s  r i s k s  if t h e re b y  he can  give 
the  p a t ie n t  a ch an ce  of c u re  (T a y lo r ,  1947).
S U B T O T A L  G A STRECTO M Y
F o r  c a r c in o m a  of the d i s ta l  h a lf  of the  s to m a c h ,  the 
m o s t  w id e ly  a c c e p te d  m e th o d  of t r e a t m e n t  is  sub to ta l  g a s t r e c to m y  
and  f o r  p r o x im a l  l e s io n s  oe s o p h a g o - g a s t r e c to m y . It is  
u n fo r tu n a te  t h a t  n e i th e r  of th e se  p r o c e d u r e s  is  w e ll  defined  
in t e r m s  of the  a m o u n t of s to m a ch  rexhoved  and i t  is  p ro b a b le  
th a t  m a n y  o p e r a t io n s  w hich  a re  d e s c r ib e d  a s  be ing  sub to ta l  in 
e x te n t  h av e  l i t t l e  c la im  to b e long  to th a t  c a te g o ry  of r a d ic a l  
p r o c e d u r e .
A p r o p e r ly  conducted  su b to ta l  g a s t r e c to m y  is  a r a d ic a l  
p r o c e d u r e  and should  inc lude  r e m o v a l  of a ll  of the f i r s t  p a r t  of the 
d u o d en u m , the  p y lo r u s ,  a n t r u m ,  a l l  of the l e s s e r  c u rv a tu re  of 
the  s to m a c h  an d  of the  g r e a t e r  c u r v a tu r e  to w ith in  four o r  five  
c e n t i m e t r e s  of the  c a r d ia .  The g a s t r o - c o l i c ,  g a s t r o - h e p a t ic  and 
g r e a t e r  o m e n ta  should  be re m o v e d  in th e i r  e n t i r e ty .  C a re fu l  
d i s s e c t i o n  a n d  r e m o v a l  of the ly m p h a t ic  t i s s u e  along the l e s s e r  
c u r v a t u r e ,  in the re g io n  of the  c o e l ia c  ax is  inc luding  th a t  along 
the s u p e r io r  b o r d e r  of the  p a n c r e a s ,  in the su b p y lo r ic  and
su b h ep a t ic  and  p a r a c a r d i a l  r e g io n s  should  be done . The 
g a s t r o l i e n a l  n o d e s  should  be r e m o v e d  by com bin ing  sp len e c to m y  
w ith  the  p r o c e d u r e .  T h is  l a t t e r  c o m p o n en t of the o p e ra t io n  of 
su b to ta l  g a s t r e c to m y  w a s  a d v ise d  by L ahey  and M a r s h a l l  (1941) 
and  C o l le r  (1941). E k e r  (1951) d e m o n s t r a t e d  m e t a s t a s e s  in the 
sp le n ic  n o d e s  in 2 1 .7  p e r  c e n t  of f o r t y - s i x  r e s e c t e d  g a s t r i c  
s p e c im e n s .  F ly  (1956) found sp len ic  noda l in v o lv em en t in 
30 p e r  c e n t  of p a t ie n t s  w ith  c a n c e r  s i tu a te d  in the d i s ta l  p a r t  of 
s to m a ch  and who h ad  h ad  sp len e c to m y  done a s  p a r t  of the o p e ra t iv e  
p r o c e d u r e ,  and  in fo r ty  p e r  c en t  of th o se  p a t ie n t s  on w hom  th e re  
w a s  p a th o lo g ic a l  e v id en ce  of s p re a d  to r e g io n a l  ly m p h a tic  g la n d s .
In so m e  of the  c a s e s  only  the  sp len ic  n o d es  w e re  invo lved . The
/
sp len ic  h i lu m  n o d e s  w e r e  invo lved  in 4 3 .5  p e r  c en t  of e ig h ty -f iv e  
s p e c im e n s  w ith  n o d a l  m e t a s t a s e s  and in 36. 3 p e r  cen t  of the  to ta l  
of 102 c a s e s .  I t  h a s  n o t  b e en  a co m m o n  p r a c t i c e  to include 
sp le n e c to m y  w ith  su b to ta l  g a s t r e c to m y  in t r e a tm e n t  of c a n c e r  of 
the  d i s t a l  s e g m e n t  of s to m a c h ,  a lthough  L ew is  and W angensteen
(1950) have  a d v is e d  i t  as  an e s s e n t i a l  p a r t  of the ro u tin e  s u rg ic a l  
p r o c e d u r e .  The r e s u l t s  of th e ra p y  a r e  so po o r th a t  any su g g es tio n  
w h ich  m ig h t  i n c r e a s e  the sa lv ag e  is  v a lu a b le .  S p lenec tom y  w ith  
g a s t r e c to m y  is  one su ch  e x a m p le .  When sp len ec to m y  is  p e r f o r m e d  
a lo n g  w ith  su b to ta l  g a s t r e c to m y  a b e t t e r  opp o rtu n i ty  is  a f fo rd ed  fo r  
the r e m o v a l  of the ly m p h  n o d es  a long the s u p e r io r  b o r d e r  of the 
p a n c r e a s .  R e c e n t ly  W an g en s teen  (1954), h a s  advoca ted  ex tend ing
the  p r o c e d u r e  to inc lude  d i s s e c t io n  of ly m p h a t ic  t i s s u e  along 
the h e p a t ic  a r t e r y ,  co m m o n  b ile  d u c t ,  the  lym ph  n o d es  a d ja c e n t  
to the  c y s t i c  d u c t  and a r t e r y ,  a s  w e ll  a s  th o se  ly ing  a long th a t  
p a r t  of the  i n f e r io r  v e n a  cav a  r e l a t e d  to the duod en u m . The 
im p o r ta n c e  of ex ten d in g  the o p e ra t io n  in th is  w ay is  e v id en t  w hen 
i t  i s  r e a l i z e d  th a t  a t  l e a s t  th r e e  q u a r t e r s  of the  g a s t r i c  ly m p h a t ic  
d ra in a g e  u l t im a te ly  r e a c h e s  the h e p a t ic  ch a in  of g lan d s .
The a d v o c a te s  of su b to ta l  g a s t r e c to m y  b e liev e  th a t  a s  
s a t i s f a c to r y  a ly m p h  gland d i s s e c t io n  can be done by s u b to ta l  a s  
b y  to ta l  g a s t r e c to m y ,  th a t  p a s t  e x p e r ie n c e  h a s  p ro v e d  th a t  a  b e t te r  
f ive  y e a r  s u rv iv a l  r a t e  can  be ob ta in ed  by su b to ta l  than  by to ta l
g a s t r e c to m y ,  th a t  the  i n c r e a s e  in the  o p e ra t iv e  m o r t a l i t y  r a t e
/
fo llow ing  c o m p le te  e x t i rp a t io n  of the s to m ach  ove r  th a t  of the  
su b to ta l  p r o c e d u r e  d o es  no t  ju s t i fy  the adop tion , a s  ro u tin e  
t r e a t m e n t ,  of the  m o r e  r a d i c a l  o p e ra t io n ,  and th a t  to ta l  g a s t r e c to m y  
is  a lw ay s  fo llow ed  by g r o s s  n u t r i t io n a l  d is tu rb a n c e  w hich  can be 
a v o id ed  by p r e s e r v a t i o n  of even  a tiny  cuff of s to m a c h .
T O T A L  G A STRECTO M Y
F r o m  the th e o r e t i c a l  p o in t of v iew  th e re  a r e  few  su rg e o n s  
who w ould  n o t  a g r e e  w ith  the d e c la r a t io n  m a d e  by K ro e n le in  in 
1898, th a t  to ta l  g a s t r e c to m y  is  the m o s t  de fin it ive  o p e ra t io n  fo r  
g a s t r i c  c a n c e r .  The a d v an ta g e s  a s s o c ia te d  w ith  the p ro c e d u re  
in c lu d e  the w ide  o p e ra t iv e  e x p o su re  w hich  p e r m i t s  a ly m p h a tic  
g land  d i s s e c t io n  p ro b a b ly  s u p e r io r  to th a t  of sub to ta l  g a s t r e c to m y ,
the  r e m o v a l ,  w ith  the s to m a ch  and the a d ja c e n t  p o r t io n s  of 
d u odenum  and o e so p h a g u s ,  of the  w hole i n t r a m u r a l  g a s t r i c  
ly m p h  poo l w h ich  m ig h t  o th e rw is e  be a p o te n t ia l  so u rc e  of 
r e c u r r e n t  tu m o u r ,  and the o p p o r tu n i ty  to r e m o v e  w id e ly  the  
p a r a c a r d i a l  and p a ra o e s o p h a g e a l  ly m p h a t ic  t i s s u e  w h ich  can  be 
done only  in a d e q u a te ly  in su b to ta l  g a s t r e c to m y .  The s p le e n ,  w ith  
the  g a s t r o l i e n a l  and the  l i e n o - r e n a l  l ig a m e n ts  can  be re m o v e d  
w id e ly  w ith o u t  a n x ie ty  r e g a r d in g  the c o n s e rv a t io n  of the  b lood 
supp ly  to the  s m a l l  g a s t r i c  r e m n a n t  le f t  in the su b to ta l  p r o c e d u r e .  
The p r a c t i c a l  o b je c t io n s  to the ro u t in e  u se  of to ta l  g a s t r e c to m y  
in c lu d e  the  h igh  im m e d ia te  m o r t a l i t y ,  the s h o r t  s u rv iv a l  p e r io d s
of th o s e  p a t i e n t s  who r e c o v e r  f r o m  the o p e ra t io n ,  b e c a u s e  of
/
r e c u r r e n c e  of c a n c e r  in the  g a s t r i c  bed  o r  the l a t e r  a p p e a ra n c e  
o f  d i s t a n t  m e t a s t a s e s ,  and the  p o s to p e ra t iv e  u n p le a sa n t  d ig e s t iv e  
d i s c o m f o r t  and n u t r i t io n a l  d is tu rb a n c e  w hich  o c c u r  d u r in g  the 
m o n th s  of l ife  sa lv a g e d  by the p r o c e d u r e .  P a c k  in 1943 ra t io n a l iz e d  
the  a p p a r e n t  in c o n s i s te n c y  of th e o r e t ic a l  ap p ro b a t io n  of and the 
p r a c t i c a l  o b je c t io n  to the p ro c e d u re  by s ta t in g  "If we could  b a n ish  
the  th o ugh t of a l l  o p e ra t iv e  d a n g e r s  and p o s to p e ra t iv e  c o m p lic a t io n s ,  
in th e o r y  we cou ld  a s s e r t  th a t  to ta l  g a s t r e c to m y  is  a  f a r  m o re  
lo g ic a l  p r o c e d u r e  th an  p a r t i a l  o r  sub to ta l  g a s t r e c to m y ."
W hen a m a l ig n a n t  tu m o u r  of the  s to m ach  is  so e x ten s iv e  
th a t  i t  c an n o t  be sa fe ly  o r  c o m p le te ly  r e m o v e d  by sub to ta l  
g a s t r e c t o m y ,  o r  w hen  th e re  i s  a m o r e  lo c a l iz e d  tu m o u r  but
w ith  m e t a s t a s e s  ex ten d in g  h igh  and a d h e r e n t  to the l e s s e r  
c u r v a t u r e  n e a r  the  c a r d i a ,  o r  w hen  th e r e  a r e  m u lt ip le  p r im ary -  
g a s t r i c  c a n c e r s  p r e s e n t  a n d  in c a s e s  of the s u p e r f ic ia l  sp re a d in g  
type  of g a s t r i c  c a r c in o m a ,  to ta l  g a s t r e c to m y  is  the p r o c e d u r e  of 
c h o ic e .  T h e s e  ty p e s  of c a s e s  w ould  f a l l  n a tu r a l ly  into the 
c l a s s i f i c a t io n  " G a s t r e c to m ie  T o ta le  de N e c e s s i t e , "  d e s c r ib e d  
by  G u tg e m an n  (1952).
TH E HAZARDS ASSOCIATED W ITH TO TA L GASTRECTOM Y 
The o b je c t io n s  to to ta l  g a s t r e c to m y  a re  d i r e c te d  a t  
th e  adop tion  of the p r o c e d u r e  in th o se  c a s e s  in w hich  su b to ta l  
g a s t r e c to m y  w ould  a p p e a r  to be adequa te  to e n c o m p a s s  the  lo c a l  
tu m o u r ,  th a t  i s ,  to  the  " G a s t r e c to m ie  T o ta le  de P r in c ip e "  of 
G u tg e m a n n .  T h e s e  o b je c t io n s  a r e  s u b s ta n t ia l  and a r e  w o rth y  
of inve s t ig a t io n .
O P E R A T IV E  M O R T A L IT Y  FO LLO W IN G  TO T A L GASTRECTOM Y 
T o ta l  g a s t r e c to m y  is  n o t  a p r o c e d u r e  w hich  should be 
u n d e r ta k e n  l ig h t ly ,  and should  be p e r f o r m e d  only by su rg e o n s  
w h o se  t r a in in g ,  e x p e r ie n c e  and s u r g ic a l  d i s c r im in a t io n  a r e  such  
th a t  the  o p e ra t iv e  r i s k  to the p a t ie n t  is  m in im iz e d .  Until r e c e n t  
y e a r s ,  e v en  in the m o s t  c o m p e te n t  s u rg ic a l  h a n d s ,  the o p e ra t iv e  
m o r t a l i t y  w a s  f o r m id a b l e ,  and in som e c a s e s  p ro h ib i t iv e .  W ith 
the a d v a n c e s  in tech n iq u e  and te c h n ic a l  sk i l l  w hich  r e d u c e d  the 
r i s k  of le a k a g e  f r o m  the a n a s to m o t ic  s i t e ,  and w ith  the ju d ic io u s
u se  of a n t ib io t ic  th e r a p y ,  the in c id en ce  of p e r i t o n i t i s ,  s u b p h re n ic  
a b s c e s s  and m e d ia s t m i t i s  w h ich  w e re  am ong  the c o m m o n e s t  
c a u s e s  of p o s to p e r a t iv e  d ea th  fo llow ing to ta l  g a s t r e c to m y ,  
b e c a m e  g r e a t ly  r e d u c e d .  C a r e f u l  a n a e s th e s ia  and a t te n t io n  to 
the  m a in te n a n c e  o f n o r m a l  r e s p i r a t o r y  fu n c tio n  b e f o r e ,  d u r in g  
and a f te r  the  o p e ra t io n  r e d u c e d  the  in c id en ce  of a t e l e c t a s i s ,  
p n e u m o n ia  and e m p y e m a .  The adop tion  of p re v e n ta t iv e  m e a s u r e s  
a g a in s t  the  o n s e t  of o p e ra t iv e  shock  and the t r e a tm e n t  of th a t  
co n d it io n  if  i t  s u p e rv e n e d ,  in add ition  to c a r e f u l  a t ten tio n  to w a te r  
and e l e c t r o ly te  b a la n c e  c o n tr ib u te d  g re a t ly  to the  re d u c t io n  in 
o p e r a t iv e  m o r t a l i t y .
The re d u c t io n  in the  r a t e  of o p e ra t iv e  d ea th  fo llow ing
/
th i s  p r o c e d u r e  h a s  b e en  d r a m a t i c  o v e r  the p a s t  five o r  s ix  y e a r s  
(T ab le  80) and  is  now a p p ro a ch in g  the m o r t a l i t y  fo llow ing the l e s s  
r a d i c a l  p r o c e d u r e  of su b to ta l  g a s t r e c to m y .
P O S T O P E R A T IV E  SURVIVAL FOLLOW ING T O T A L GASTRECTOM Y 
F O R  GASTRIC CA N CER
The m e r e  f a c t  th a t  m o r e  p a t ie n ts  now su rv iv e  the 
p r o c e d u r e  is  n o t  su ff ic ien t  to ju s t i fy  i t s  ro u t in e  adoption u n le s s ,  
a s  a  r e s u l t ,  the  p ro lo n g a t io n  of life  of the o p e ra t iv e  s u rv iv o r s  is  
g r e a t e r  than  th a t  of th o se  u n d e rg o in g  sub to ta l  g a s t r e c to m y .  On 
th is  r o c k  of s u rv iv a l  c o m p a r is o n  the a rg u m e n t  for routine u se  of 
to ta l  e x t i r p a t io n  of the  s to m a ch  would a p p ea r  to fo u n d e r .
T a b le s  81 and 82 p r e s e n t  a s e le c t io n  of the c o m p a ra t iv e  five y e a r
A u th o rs Y ear
R e p o r te d
N u m b er
of
P a t i e n t s
%
O p era t iv e
M o r ta l i ty
W a l t e r s  e t  al 1942 27 66. 7
F i n s t e r e r 1953 150 5 7 .3
F in n e y  e t  a l 1929 67 5 3 .8
T r o e l l 1953 54 5 1 .0
F i n s t e r e r 1950 103 4 9 .5
P a c k  e t  a l 1943 298 3 7 .6
L a h e y  e t  a l 1944 73 3 3 .3
P a c k  e t  a l 1947 41 3 1 .7
W in k e lb a u e r 1952 32 2 5 .0
de A m e s t i 1950 30 13.3
R eM ine  e t  a l 1952 62 12.9
C o o p er 1952 38 i i . a
L o n g m ire 1947 7 20 10.0
S co tt  e t  al 1949 63 9 .5
L a h e y  e t  a l 1950 64 9 .4
W a l t e r s  e t  a l 1953 22 9 .1
M ar  sh a l l  e t  a l 1954 127 8 .7
R h o ad s 1951 23 8 .6
M c N e e r  e t  a l 1952 33 6 .1
W a l te r  s e t  a l 1952 19 5 .3
W a n g e n s te e n 1949 28 3 .5
O P E R A T IV E  M O R TA LITY  FOLLOW ING TO TA L 
GASTRECTOM Y
TABLE 80
A uthor
F i v e - y e a r  S u rv iv a l  Rate
Y ear
R e p o r te d
% of C a s e s  
Re s ec te d
% of c a s e s  
who su rv iv e d  
Re se c tion
J e m e r i n  e t  a l 1952 2 1 .7
G ra y 1942 2 8 .9
S ta te  e t  a l 1947 2 9 .4
H a r n e t t 1947 29 .0
C o o p e r 1952 3 4 .8
W a l te r  s 1953 00CO
L a h e y  e t  a l 1950 2 2 .3
B a r c la y  e t  a l 1951 2 6 .5
P a c k  e t  a l 1948 3 4 .7
R E P O R T E D  FIV E YEAR SURVIVAL FOLLOW ING 
SU B TO T A L G ASTRECTOM Y
TABLE 81
A u th o r Y ear
R e p o r te d
F iv e  y e a r S u rv iv a l  R ate
% of C a s e s  
Re s ec te d
% of C a s e s  
who su rv iv e d  
Re sec tio n
Sw eet 1953 7 .1 -
L a h e y  e t  a l 1950 9 .4 21. 1
de A m e s t i 1950 11.0 -
F i n s t e r e r 1953 - 17.3
R eM ine  e t  a l 1952 18.0
/
-
M a r s h a l l  e t  a l 1954 - 14. 1
W a l te r  s 1951 2 8 .9 -
P a c k  e t  a l 1948 50 .0 -
R E P O R T E D  F IV E  YEAR SURVIVAL RATES FOLLOW ING
TO TA L GASTRECTOM Y
TABLE 82
s u rv iv a l  r a t e s  of th o se  p a t ie n ts  who w e re  t r e a t e d  by to ta l  and 
su b to ta l  g a s t r e c to m y .  It is  ev id en t  f r o m  th is  c o m p a r is o n  th a t  
g r e a t e r  s u c c e s s  h a s  fo llow ed  the ro u t in e  u se  of su b to ta l  g a s t r e c to m y .  
T h is  e v id e n c e ,  h o w e v e r ,  is  no t  w ithou t b ia s .  M o st  a u th o r s  who have 
r e p o r t e d  t h e i r  r e s u l t s  fo llow ing  to ta l  g a s t r e c to m y  fo r  g a s t r i c  
c a r c in o m a  have  e m p h a s i s e d  th a t  th e i r  r e s u l t s  w e re  ob ta in ed  in 
c a s e s  in  w h ich  the  tu m o u r  in the  s to m a ch  w as  too w id e s p r e a d  to 
a llow  r e s e c t i o n  by su b to ta l  g a s t r e c to m y  and w hich  would o th e rw is e  
h av e  r e q u i r e d  to be r e g a r d e d  a s  h o p e le s s .  T h e re  have been  no 
r e p o r t s  p r e s e n t e d  in the l i t e r a t u r e  of the five  y e a r  s u rv iv a l  r a t e  
w hen  to ta l  g a s t r e c to m y  h a s  b e en  p e r f o r m e d  in p a t ie n ts  w hose  lo c a l
g a s t r i c  l e s io n s  cou ld  have  b e en  e x t i rp a te d  by su b to ta l  g a s t r e c to m y .
/
U ntil  such  r e p o r t s  a r e  m a d e  a v a ilab le  to ta l  g a s t r e c to m y  should  no t 
be  co n d em n e d  a s  an  a c c e p ta b le  f o r m  of t r e a tm e n t  on the b a s i s  of 
the  a p p a r e n t ly  b e t t e r  s u rv iv a l  r a t e s  following sub to ta l  g a s t r e c to m y .  
On the  o th e r  h a n d ,  c la im s  should  no t  be advanced  in su p p o r t  of 
to t a l  g a s t r e c to m y  m e r e ly  b e c a u s e ,  th e o r e t i c a l ly ,  i t  would ap p ea r  
to  be  the  b e t t e r  p r o c e d u r e .  W ith the a p p re c ia t io n  of the  p o te n t ia l  
ly m p h a t ic  s p r e a d  of the d i s e a s e  and the l im i ta t io n s  of s u r g e r y  to 
e n c o m p a s s  a l l  of the  p o te n t ia l ly  invo lved  t i s s u e s ,  i t  is  p o ss ib le  
t h a t  su b to ta l  g a s t r e c to m y  m a y  be ab le  to o ffe r  a c o m p ro m is e  w ith  
th e  d i s e a s e  c o m p a ra b le  w ith  to ta l  g a s t r e c to m y  w ithout giving r i s e  
to the  p o s to p e r a t iv e  c o m p l ic a t io n s  u s u a l ly  a s s o c ia te d  w ith  the l a t t e r  
p r o c e d u r e  „ T h is  h a s  no t y e t  b e en  s a t i s f a c to r i ly  p ro v e n ,  h o w e v e r ,
and in the  l ig h t  of the la c k  of m a r k e d  s u rg ic a l  s u c c e s s  in the 
t r e a t m e n t  of the  d i s e a s e  by su b to ta l  g a s t r e c to m y ,  i t  m ig h t  be 
ju s t i f i a b le  f o r  a  g ro u p  of e x p e r ie n c e d  and capab le  s u rg e o n s  to 
d e te r m in e  w h e th e r ,  in lo c a l iz e d  le s io n s  in the s to m ach  w ith  
ly m p h a t ic  m e t a s t a s e s ,  g r e a t e r  sa lv ag e  could  be e ffe c ted  by  the  
m o r e  r a d i c a l  o p e ra t io n .
N U T R IT IO N A L  AND M ETABOLIC DISTURBANCE FOLLOW ING 
T O T A L  G A STR E CT O M Y
Follo w in g  to ta l  g a s t r e c to m y  p a t ie n ts  m a y  p r e s e n t  a 
s y m p to m  c o m p le x  c o m p le te ly  u n a s s o c ia te d  w ith  the  d i s e a s e  fo r  
w h ich  the o p e ra t io n  w as  p e r f o r m e d ,  but w hich a r i s e s  a s  a d i r e c t  
c o n se q u e n c e  of the  o p e ra t iv e  p ro c e d u re  i t s e l f .  N ot the l e a s t  
im p o r t a n t  of th i s  g ro u p  of sy m p to m s  is  the  n u t r i t io n a l  d e ra n g e m e n t  
w h ich  b e c o m e s  e v id en t  a lm o s t  im m e d ia te ly  a f te r  the o p e ra t io n  and 
w h ic h  i s  c o n s id e r e d  by m a n y  to be an in ev itab le  seq u e l to the 
p r o c e d u r e  [^Meyer (1951), M ikkelson  (1949), Sco tt (1949),
S m ith  (1947) and  W e s t  (1949)] .
In o r d e r  to a s c e r t a in  the  cau se  of th is  n u tr i t io n a l  
i m p a i r m e n t ,  in v e s t ig a t io n s  have  b e en  conducted  to a s s e s s  the 
a b i l i ty  of to ta l ly  g a s t r e c to m iz e d  p a t i e n t s  to d ig e s t  and a b so rb  
s im p le  d ie t a r y  c o n s t i tu e n ts  f r o m  th e i r  a l im e n ta r y  t r a c t s .
ASSIM ILATION O F  FA T
In 1928, F l in t  d e s c r ib e d  the l ig h t  co lo u red  liqu id  f a e c e s  
w h ich  w e r e  e v a c u a te d  follow ing to ta l  g a s t r e c to m y  and which
in d ic a te d  a d e f ic ie n c y  in f a t  a b s o r p t io n .  The phenom enon  
had  p r e v io u s ly  b e e n  o b s e r v e d  by M acD onald  in 1898 bu t  i t s  
s ig n if ic a n c e  w a s  no t  a p p re c ia te d  a t  th a t  t im e .
S u ff ic ien t  ev idence  h a s  b e e n  c o l le c te d  o v e r  the  p a s t  
f i f te e n  y e a r s  to d e m o n s t r a t e  th a t  s t e a to r r h o e a  co m m o n ly  o c c u r s  
fo llow ing  to ta l  g a s t r e c to m y  and th a t  i t  m a y  be of s e v e r i ty  g r e a t  
enough  to e x p la in  a t  l e a s t  p a r t  of the n u t r i t io n a l  d is tu rb a n c e  
w h ic h  fo l lo w s  the o p e ra t io n .  j*R eckers  (1943), F a r r i s  (1943), 
E v e r s o n  (1952), M acD onald  (1947), B ra in  (1953) and (1 951)]  .
To re d u c e  the f a t  m a la b s o r p t io n ,  B r a in  and S ta m m e r s
(1951) have  r e c o m m e n d e d  th a t  e ac h  p a t ie n t  should  be given a d ie t ,
co n ta in in g  100-120 g r a m s  of f a t  da ily  w ith  a c o rre sp o n d in g ly  h igh
/
c a l o r i c  in ta k e .  The d ie t  should  be d iv ided  into s m a l l  am o u n ts  so 
th a t  f a t  i s  ta k e n  e ig h t  to ten  t im e s  in the tw en ty - fo u r  h o u r s .  T hey  
h av e  r e p o r t e d  th a t  on th is  r e g im e  som e of th e i r  p a t ie n ts  had  a 
g r e a t e r  food in tak e  p o s to p e ra t iv e ly  than  w as  c o n s id e re d  n o r m a l  
fo r  th e m  p r e o p e r a t i v e ly  and th a t  a s a t i s f a c to r y  gain  in w e igh t w as  
c o m m o n .  By a d m in is te r in g  th is  h igh  fa t  d ie t  and d iv id ing  the 
tw e n ty - fo u r  h o u r  d ie ta r y  sam p le  into s m a l l  r e g u la r  fe e d s  they  
w e r e  ab le  to r a i s e  the am o u n t of fa t  a b so rb e d  in som e c a s e s  to a 
d e g r e e  a p p ro a c h in g  n o r m a l i ty .
P R O T E IN  ASSIMILATION
A n o r m a l  p e r s o n ,  on an a v e r a g e ,  e x c r e te s  be tw een  one 
and  two g r a m s  of n i t ro g e n  p e r  day ( P e t e r s  1946). Su rvey  of the
l i t e r a t u r e  r e v e a l s  th a t  of the  fo u r te e n  p a t ie n ts  on w hom  p ro te in  
u t i l i z a t io n  s tu d ie s  w e re  p e r f o r m e d ,  in only s ix  w as  th e r e  ev idence  
of im p a i r e d  a s s im i la t io n  a f te r  to ta l  g a s t r e c to m y .  The l a r g e s t  
n i t r o g e n  l o s s  w a s  4 .8  g r a m s  r e p o r t e d  in a p a t ie n t  o p e ra te d  upon 
th r e e  m o n th s  p re v io u s ly  (B ull 1934).
B lak e  (1953) in v e s t ig a te d  the  s e r u m  p ro te in  le v e l s  in 
n ine  p a t ie n t s  who had  had  to ta l  g a s t r e c to m y  p e r f o r m e d  l e s s  than  
t h r e e  y e a r s  p re v io u s ly  and in none w a s  th e r e  any ev idence  of 
a b n o r m a l i ty .  E ig h t  of the p a t ie n ts  h ad  a n o r m a l  a lb u m in  - 
g lobu lin  r a t i o  and in one the r a t io  w as  r e v e r s e d .
CA RBO H Y D RA TE ASSIMILATION
A lim e n ta r y  in ta k e -e x c re t io n  s tu d ie s  do no t p ro v id e  a 
s a t i s f a c to r y  m e th o d  of d e te rm in in g  c a rb o h y d ra te  a s s im i la t io n .
The c a r b o h y d r a te  w h ich  is  not d ig e s te d  and a b so rb e d  in the  sm a l l  
in te s t in e  m a y  be  u t i l iz e d  by the c a rb o h y d ra te  f e rm e n t in g  o r g a n is m s  
of the  in te s t in a l  t r a c t  and co n seq u en tly  the quan tity  of c a rb o h y d ra te  
w h ich  is  n o t  a s s im i l a t e d  canno t be m e a s u r e d  a c c u ra te ly  by fe c a l  
d e t e r m i n a t i o n s .
F o llo w in g  to ta l  g a s t r e c to m y ,  g lucose  to le ra n c e  c u rv e s  
h av e  b e e n  s tu d ie d  and have b een  found to d iffe r  f ro m  n o r m a l  c u rv e s  
in th a t  the  in i t ia l  h y p e rg ly c a e m ic  p h ase  is  m o re  p ro n o u n ced  and  is  
fo l lo w ed  by a r a p id  f a l l  to h y p o g ly c ae m ic  le v e ls  (^F arr is  (1943),
In g e lf in g e r  (19443
E v e n so n  (1941) and M acD onald  e t  a l  (1947) w e re  unab le
to d e m o n s t r a t e  the  h y p o g ly c ae m ic  p h ase  in th e i r  s e r i e s .
The v a r i a t i o n  f r o m  n o r m a l  m a y  be the r e s u l t  of an in c r e a s e  
in the  r a t e  of a b s o rp t io n  of g lucose  s ince  in t r a v e n o u s  g lucose  
to le r a n c e  t e s t s  have  been  shown to give n o r m a l  c u r v e s .
VITAM IN ASSIMILATION
F e w  s tu d ie s  have  b een  m ad e  on v i ta m in  a s s im i la t io n  
fo llow ing  to ta l  g a s t r e c to m y .  M acD onald  (1947) had  v i ta m in  A 
t o l e r a n c e  t e s t s  done on th r e e  p a t ie n ts  who had  had  to ta l  
g a s t r e c to m y  p e r f o r m e d  t e n ,  five and th r e e  y e a r s  p re v io u s ly .
A f te r  g iv ing  3 0 0 ,0 0 0  u n i ts  of v i ta m in  A by m o u th ,  they  e s t im a te d  the 
b lood  le v e l s  of the  v i ta m in  and found th a t  in two c a s e s  th e re  w as  a 
n o r m a l  i n c r e a s e  and  in the th i r d  ca^e  (upon whom  to ta l  g a s t r e c to m y  
h a d  b e e n  p e r f o r m e d  five y e a r s  p re v io u s ly )  the to le ra n c e  cu rve  
w a s  qu ite  f l a t .  A r e m a r k a b le  f e a tu re  of th is  study w as  the 
d e la y e d  a b s o r p t io n  of the v i ta m in  ev id en t  in a l l  th re e  p a t ie n ts .  
In g e l f in g e r  (1943) found th a t  w hen v i ta m in  A w as  in tro d u ced  
d i r e c t l y  in to  the  je ju n u m  of a n o r m a l  p e r s o n  the blood le v e l  
w a s  s h a r p ly  e le v a te d  w ith in  two h o u r s .  In the  s e r i e s  r e p o r te d  
by M acD o n a ld  (1947) two and th r e e  h o u r  b lood le v e l s  of V itam in  A 
w e r e  lo w e r  th an  c o r r e s p o n d in g  le v e l s  ob ta ined  in n o r m a l  p e r s o n s  
ta k in g  the t e s t  d o se  by m o u th .  T h e re  w as  no c l in ic a l  ev idence  of 
v i t a m in  A d e f ic ie n c y  in th e se  p a t ie n ts  d e sp ite  the f ind ings  of the 
inve s t ig a t io n .
B r a in  (1951) h a s  r e p o r t e d  c l in ic a l  ev idence  of v i ta m in  B
c o m p le x  d e f ic ie n c y  in n ine  of fo r ty  p a t ie n ts  who had  had  to ta l  
o r  a lm o s t  to ta l  g a s t r e c to m y .  The o n s e t  of th is  d e f ic ien c y  
o c c u r r e d  w ith in  a  few  days  a f te r  o p e ra t io n .  It i s  l ik e ly  th a t  
f a c t o r s  o th e r  th an  the r e m o v a l  of the s to m a ch  w e re  r e s p o n s ib le  
fo r  the  c h a n g e s  o b s e r v e d .
A p a r t  f r o m  th o se  p a t ie n ts  who exh ib ited  m e g a lo b la s t ic  
a n a e m ia ,  t h e r e  w a s  no ev idence  of a v i ta m in  B d e f ic ien c y  in the 
s tu d ie s  u n d e r ta k e n  by B lake  and R e c h n i tz e r  (1953). None of th e i r  
p a t i e n t s  d e m o n s t r a t e d  any o th e r  ev id en ce  of v i ta m in  d e f ic ien c y .
M acD onald  e t  a l (1947) r e p o r t  n o r m a l  l e v e l s  of s e r u m  
c a lc iu m  and p h o s p h o ru s  a f te r  to ta l  g a s t r e c to m y  and th is  i s  taken  to
in d ic a te  th a t  a t  l e a s t  an adequa te  am oun t of v i ta m in  D is  a b so rb e d
/
p o s t o p e r a t i v e l y . S im i la r ly  they  in te r p r e te d  p o s to p e ra t iv e  n o r m a l  
p r o th r o m b in  t im e s  a s  an in d ica t io n  of a b so rp t io n  of v i ta m in  K.
P a c k  (1943) a l s o  m a d e  a study of the  p ro th ro m b in  le v e ls  in the 
p l a s m a  in s ix  p a t ie n ts  who had  b e en  su b jec ted  to to ta l  g a s t r e c to m y .  
In a l l  of th e m  the  le v e l  w as  r e d u c e d  by tw enty  to fo r ty - f iv e  p e r  cen t  
of the  p r e o p e r a t iv e  c o n c e n t ra t io n s .  They found th a t  the hypo- 
p r o th r o m b in a e m ia  in th e se  in d iv id u a ls  did no t  re s p o n d  to the 
p a r e n t e r a l  a d m in i s t r a t io n  of v i ta m in  K and on th is  b a s i s  b e l ie v ed  
th a t  i t  w a s  due to h e p a t ic  dy sfu n c tio n  r a t h e r  than  to the r e m o v a l  
of the s to m a c h  d i r e c t ly .
It w ould  a p p ea r  f r o m  the  ev idence  p re s e n te d  th a t  the 
a s s im i l a t i o n  of fa t  i s  the only co m m o n  a l im e n ta ry  d is tu rb a n c e
fo llow ing  c o m p le te  r e m o v a l  of the  s to m a c h .  F u r t h e r  
e x a m in a t io n  of the  p ro b le m  of p o s t - g a s t r e c to m y  in a n it io n ,  
w ith  c o n s id e r a t io n  of the  o th e r  th e o r i e s  of c au sa t io n  w hich  
have  b e e n  a d v a n c e d ,  i s  of i n t e r e s t .
LOSS O F A P P E T I T E
The p r e s e n c e  of the s to m a c h  is  no t e s s e n t i a l  fo r  the 
m a in te n a n c e  of a p p e t i te  [ B r ig h a m  (1898), P a t e r s o n  (1906) and 
S c h la t te r  (1898)Jnor fo r  the en jo y m e n t  of good food - (H arvey  1900). 
L o n g m ire  (1947) r e p o r t e d  th a t  of ten  p a t ie n ts  o b s e rv e d  fo r  fo u r  to 
n in e te e n  m o n th s  p o s to p e r a t i v e ly , a l l  had  good a p p e t i te s .  In a 
g ro u p  of t h i r t e e n  p a t ie n t s  who h ad  su rv iv e d  to ta l  g a s t r e c to m y
f o r  f i v e . y e a r s ,  n ine  had  u n im p a i r e d  appe ti te  (ReMine 1952).
(
LOSS O F R ESE R V O IR  AND TRITURATING FUNCTIONS OF STOMACH 
To the  l o s s  of the  n o r m a l  r e s e r v o i r  func tion  of the 
s to m a c h  and i t s  a b i l i ty  to t r a n s f e r  food into the duodenum  
in t e r m i t t e n t l y  and  in s m a l l  q u a n t i t ie s  h a s  been  a t t r ib u te d  p a r t  
of th e  p o s to p e r a t iv e  n u t r i t io n a l  u p s e t  in p a t ie n ts  who have had 
c o m p le te  r e m o v a l  of th e i r  s to m a c h  and an a n a s to m o s is  p e r fo rm e d  
b e tw ee n  the  o e so p h a g u s  and je ju n u m .
The s p e c ia l  p h y s io lo g ic a l  m e c h a n is m  w hich  p re v e n ts  
the  sudden  e n t r a n c e  of l a rg e  q u a n t i t ie s  of fa t  into the sm a l l  
in te s t in e  is  u p s e t .  N o rm a l ly ,  the  h o rm o n e  e n t e r o g a s t r o n e , one 
of w h o se  m a jo r  a c t io n s  is  to in h ib i t  g a s t r i c  m o ti l i ty ,  is  l ib e r a te d
w hen f a t  i s  p la c e d  in the  s m a l l  in te s t in e ,  and consequently- 
o v e rb u rd e n in g  of the  f a t  d ig e s t in g  and fa t  a b so rb in g  c a p a c i t ie s  
of the  in te s t in e  a r e  p re v e n te d .  With the  re m o v a l  of the  s to m a c h  
and an  a n a s to m o s i s  p e r f o r m e d  b e tw een  o e so p h ag u s  and je ju n u m , 
t h i s  c o n t ro l le d  feed in g  of fa t  into the in te s t in e  is  lo s t .
The n o r m a l  t r i t u r a t i n g  func tion  of the s to m a c h ,  w hich  
b r e a k s  down the  in g e s te d  food into fine p a r t i c l e s  w h ich  a r e  
r e a d i ly  a v a i la b le  to the d ig e s t iv e  e n z y m e s  of the  g a s t r o in te s t in a l  
t r a c t ,  i s  a lso  lo s t .  The la rg e  p ie c e s  of u n p re p a re d  food w hich  
a r e  p a s s e d  in to  the  s m a l l  in te s t in e  a r e  not so r e a d i ly  d ig e s t ib le  
and  th is  h a s  b een  o f fe re d  as  one of the  m a jo r  r e a s o n s  fo r  the
p o s t - o p e r a t i v e  n u t r i t io n a l  im b a la n c e .  E v idence  to the c o n t r a r y
/
h a s  b e e n  p r e s e n t e d  by E v e r s o n  (1952) who r e p o r t e d  th a t  even  
w ith  the food f in e ly  g round  and the n o n -a p p e a ra n c e  of g r o s s ly  
u n c h an g e d  food in the  s too l a f te r  to ta l  g a s t r e c to m y ,  th e re  w as  
s t i l l  e v id en c e  of im p a i r m e n t  of a s s im i la t io n  of fa t  and p ro te in  
i n  e x p e r im e n t a l  a n im a ls .
LOSS O F  DIG ESTIV E FUNCTION OF THE STOMACH
The s a t i s f a c to r y  n u t r i t io n a l  s ta tu s  of som e p a t ie n ts  
w ith  a c h lo r h y d r ia  and w ith p e rn ic io u s  a n a e m ia ,  in w hich p e p s in  
is  e i th e r  la c k in g  o r  in a c t iv a te d  by the a b sen ce  of h y d ro c h lo r ic  
a c id ,  is  s t ro n g ,  b a t  p e rh a p s  p re s u m p t iv e  ev idence  a g a in s t  the 
l o s s  of th e s e  f a c t o r s  in the  g a s t r i c  ju ice  being  r e s p o n s ib le  fo r  
t h e  p ro d u c t io n  of the n u t r i t io n a l  im b a la n ce  w hich  o c c u r s  a f te r
to ta l  g a s t r e c to m y .  P a c k  and M cN eer  (1943) r e p o r t  the  f a i lu r e  
of the  ad d it io n  of l a r g e  d o s e s  of v e n t r ic u lu m  to the d ie t  of 
t h r e e  g a s t r e c to m iz e d  p a t ie n ts  o v e r  ten  d ay s  to r e d u c e  a b n o rm a l  
f a t  e x c r e t io n  in the  f a e c e s .  S im i la r ly  the a d m in is t r a t io n  of 
h y d r o c h lo r i c  ac id  had  no b e n e f ic ia l  e f fec t .
RED U C TIO N  IN NORM AL PA N CREA TIC  SECRETION AND 
INADEQUATE MIXING OF FOOD WITH PA N CREA TIC AND 
BILIA RY  SE CR E TIO N S
It h a s  b e en  p o s tu la te d  th a t  the  s e c re t io n  of p a n c r e a t ic  
e n z y m e s  is  g r e a t ly  r e d u c e d  a f te r  r e m o v a l  of the  s to m a ch  - 
( In g e lf in g e r  1944). D e f ic ien t  p a n c r e a t ic  s e c re t io n  m a y  r e s u l t  
e i th e r  b e c a u s e  the  v ag i have  been  'sec tioned  a t  o p e ra t io n  
(S h inge lton  1951) o r  b e c a u s e  s e c r e t in  is  no t  e la b o ra te d  in n o r m a l  
a m o u n ts  if a c id  chym e f a i l s  to e n te r  the duodenum . L ik e w is e ,  
v a g a l  c o n t ro l  of b i l i a r y  s e c re t io n  h a s  been  d e m o n s t r a t e d  by 
T a n u r i  (1938). It h a s  b een  o b s e rv e d  th a t  p a n c r e a t ic  and b i l i a r y  
d y s fu n c t io n  h a s  no t b een  ev id en t  in p a t ie n ts  upon w hom  vago tom y 
h a s  b e e n  p e r f o r m e d  in the t r e a tm e n t  fo r  duodenal u lc e r a t io n .  
F o l lo w in g  r e m o v a l  of the s to m ach  and the union of the o e so p h ag u s  
to  the  j e ju n u m ,  the  s t im u la t io n  of the p a n c r e a s  to p ro d u ce  i ts  
d ig e s t iv e  e n z y m e s  is  n o t e n t i r e ly  a b o l ish ed ,  but is  r e d u c e d  b e c a u s e  
of the  l e s s e r  ab il i ty  of the je ju n u m  to p ro d u ce  s e c re t io n  a s  c o m p a re d  
w ith  th a t  of the  duodenum  - [B a y le r s  (1903), B u rn s  (1948),
D re w y e r  (1929), F r i e d m a n  (1950) and M ellanby  (1926)].
It h a s  b e en  p o s tu la te d  (E v e r s o n  1952) th a t ,  fo llow ing 
to ta l  g a s te c to m y  and o e s o p h a g o - je ju n o s to m y ,  the in g e s te d  food 
m a y  h av e  p a s s e d  f a r  into  the d i s ta l  in te s t in a l  t r a c t  b e fo re  the 
p a n c r e a t i c  and  b i l i a r y  s e c r e t io n s  a r e  d e l iv e re d  to the u p p e r  
i n t e s t i n e .  To avo id  th i s ,  B r a in  (1953) ad v o ca te s  the 
a d m in i s t r a t io n  of a  h igh  fa t  co n ten t  d ie t  in s m a l l  n u m e ro u s  
m e a l s  g iven  th ro u g h o u t  the d ay . He b e l ie v e s  th a t  th is  s im p le  
p r o c e d u r e  w il l  c o r r e c t  the  a l t e r e d  g a s t ro -d u o d e n a l  d y n am ics  
c a u s e d  by o e so p h a g o - je ju n o s to m y  and im p ro v e  the c o -o rd in a t io n  
b e tw ee n  the  e n t r a n c e  of food into the  in te s t in a l  t r a c t  and the 
s e c r e t io n  of b i le  and  p a n c r e a t i c  e n z y m e s .  M elbourne  (1954)
h a s  show n, h o w e v e r ,  th a t  the  fa t  lo s s  in the f a e c e s  d i f f e r s  l i t t le
/
w h e th e r  the  o e so p h a g u s  is  a n a s to m o s e d  to the  duodenum  o r 
j e ju n u m .  T h is  c a s t s  doubt upon the th e o ry  th a t  d im in ish e d  fa t  
u t i l i z a t io n  o c c u r s  b e c a u s e  the p a n c r e a t i c  ju ice  and b ile  chase  
food  in s t e a d  of m ix in g  w ith  i t .
IN CREA SED  IN T EST IN A L M OTILITY
It  h a s  often  been  s ta te d  th a t  the p a s s a g e  of food down 
t  he i n te s t in a l  t r a c t  is  m o re  r a p id  fo llow ing  to ta l  g a s t r e c to m y  with 
o e s o p h a g o - je ju n o s to m y  and th a t ,  a s  a consequence , l e s s  t im e  is  
a v a i la b le  fo r  the  in te s t in a l  d ig e s t io n  and ab so rp t io n  of the  n o r m a l  
d i e t a r y  c o n s t i tu e n ts .  F a r r i s  e t  a l (1943) found th a t  th e re  w as  a 
t r a n s i t o r y  in c r e a s e d  m o t i l i ty  of the in te s t in a l  t r a c t  a f te r  o p e ra t io n ,  
b u t w hen  th e s e  p a t ie n t s  w e re  o b s e r v e d  o v e r  a p e r io d  of m o n th s ,  
th is  su b s id e d  and e v en tu a lly  a m o d e ra te  d e c r e a s e  in m o ti l i ty  w as
o b s e r v e d .  P a c k  and M cN eer (1943) by u s in g  c h a r c o a l  a s  a 
m a r k e r ,  and M acD onald  e t  a l (1947), by r a d io lo g ic a l  m e th o d s  
and k y m o g ra p h ic  t r a c i n g s ,  c o n f i rm e d  the o b s e r v a t io n s  m ad e  
by  F a r r i s .  The d i a r r h o e a  w hich  is  often  ev id en t  im m e d ia te ly  
a f te r  o p e r a t io n  h a s  u su a l ly  su b s id ed  w ith in  th r e e  m o n th s  a f te r  
o p e ra t io n  ( B r a in  and S ta m m e r s ,  1951).
DIMINISHED CA PA C ITY  FO R  FOOD
The to ta l  da ily  in take  of food is  in v a r ia b ly  l e s s  a f te r  
c o m p le te  r e m o v a l  of the s to m ach  than  b e fo re  o p e ra t io n .  It 
te n d s  to i n c r e a s e  w ith  t im e ,  bu t w ith  s ta n d a rd  feed ing  ro u t in e ,  
r a r e l y  r e a c h e s  n o r m a l .  W ithout adequate  food in take  the p a t i e n t 's  
a b i l i ty  to w o rk  d im in is h e s  and d iff icu lty  is. e x p e r ie n c e d  in m a in ta in in g  
w e ig h t .  R eM ine  and P r i e s t l e y  (1952) r e p o r te d  th a t  of th i r t e e n  
p a t i e n t s  who s u rv iv e d  fo r  five  y e a r s  o r  lo n g e r  a f te r  to ta l  
g a s t r e c t o m y ,  s ix ty -n in e  p e r  cen t re g a in e d  th e i r  p r e o p e ra t iv e  
w e ig h t  bu t  n o t  t h e i r  n o r m a l  w e igh t.  The r e m a in d e r  w e re  unable  
to ga in  o r  m a in ta in  a s a t i s f a c to r y  w e igh t le v e l .  L o n g m ire  (1947) 
r e p o r t e d  th a t  of te n  p a t ie n ts  fo llow ed  p o s to p e r a t i v e ly , a l l  ga ined  
w e ig h t ,  b u t the  in c r e a s e  w as  no t g r e a t  and none a tta in ed  th e i r  
n o r m a l  l e v e l .  M a r s h a l l  (1954) found the g e n e ra l  t r e n d  of w e ig h t 
to be  d o w n w ard ,  and of h is  149 p a t ie n ts  on whom  to ta l  g a s t r e c to m y  
h ad  b e en  p e r f o r m e d  only ten  m a in ta in e d  th e i r  p o s to p e ra t iv e  w e ig h t ,  
e le v e n  g a in ed  f r o m  two to twenty p o u n d s ,  and the r e m a in d e r  lo s t  
w e ig h t .  Of th e se  149 p a t ie n ts  only th i r ty -n in e  lived  th re e  y e a r s
o r  m o r e ,  and. s in ce  it is  a s s u m e d  th a t  m o s t  of th e se  p a t ie n ts  
d ied  of r e c u r r e n c e s  of th e i r  n e o p la s m  o r w ith  an e x ten s io n  of 
the  o r ig in a l  p a th o lo g ic a l  p r o c e s s  s t i l l  in  e x i s t e n c e ,  w e igh t in c r e a s e  
in th e m  w a s  n o t  to be ex p ec te d .  E v e r s o n  (1952) r e p o r t e d  only 
t h r e e  c a s e s  ou t of fo r ty  in whom the w e ig h t r e tu r n e d  to n o r m a l .
F e w  e f f o r t s  have  been  m ad e  to c o r r e l a t e  the p o s to p e ra t iv e  
w e ig h t  l o s s  w ith  the  m e a s u r e m e n t  of the quan tity  and qua li ty  of the 
p a t i e n t 's  food  in ta k e .  A tten tion  h a s  b een  c o n c e n tra te d  m a in ly  on 
the f a i lu r e  of the  in te s t in a l  t r a c t  to u t i l iz e  the  food in g e s te d .
W hile  i t  w ould  be r a s h  to s ta te  th a t  no a l t e r a t io n  in the  ab il i ty  
of the  in te s t in e  to a s s im i la t e  the  n e c e s s a r y  c o n s t i tu e n ts  of d ie t
a f t e r  to ta l  g a s t r e c to m y  o c c u r s ,  i t  is  p o s s ib le  th a t  the d iso rg a n iz a t io n
/
of the n o r m a l  d ig e s t iv e  and a b so rp t iv e  p r o c e s s e s  is  of l e s s e r  d e g re e  
th a n  is  g e n e r a l ly  a s s u m e d ,  and th a t  by the s im ple  ex p ed ien t  of 
a d m in i s t e r in g  to  the  p a t ie n ts  s m a l l  f r e q u e n t  m e a l s  of h igh  c a lo r ic  
v a lu e  and c o n ta in in g  a la rg e  am o u n t of fa t  and p ro te in ,  m an y  of the 
p r o b le m s  of w e ig h t  m a in te n an c e  and p o s t  to ta l  g a s t r e c to m y  inan it ion  
w ould  be  o v e r c o m e .  B ra in  and S ta m m e rs  (1951) r e p o r te d  th a t  five 
p a t i e n t s ,  in w hom  th is  d ie ta ry  r e g im e  w as  adop ted , "a te  m o re  food 
th an th e y  h a d  e v e r  e a te n  in th e i r  l iv e s "  and a l l  of th e m  r e tu r n e d  to 
a p p ro x im a te ly  th e i r  n o r m a l  w e ig h ts .
ANAEM IA FO LLO W IN G  T O T A L  GASTRECTOMY
The n o r m a l  s to m ach  h a s  an  in t im a te  re la t io n s h ip  with 
the  h a e m o p o ie t ic  s y s te m  in th a t  i t  s e c r e t e s  h y d ro c h lo r ic  acid
w h ich  f a c i l i t a t e s  i ro n  a b so rp t io n  [B r u u s g a a r d  (1946), B a r e r  (1937) 
a n d  M o o re  (1939)] and l i b e r a t e s  in t r in s i c  f a c to r ,  the p r e s e n c e  of 
w h ich  i s  n e c e s s a r y  fo r  the  a b so rp t io n  of V itam in  B 12 an d n o r m a l  
e r y t h r o p o i e s i s .  (C a s t le  1939, 1929, 1930). In the a b se n c e  of 
h y d r o c h lo r i c  a c id  a  m ic r o c y t i c  type of a n a e m ia  d e v e lo p s ,  w h ile ,  
w ith  f a i l u r e  of a b so rp t io n  of V ita m in  B 12 a m e g a lo b la s t ic  a n a e m ia  
e n s u e s ,  w ith  ty p ic a l  changes  in the  p e r ip h e r a l  b lood and in the  bone 
m a r r o w .
F o llo w in g  sub to ta l  g a s t r e c to m y  and a s  an im m e d ia te  
r e s u l t  of to ta l  g a s t r e c to m y ,  i ro n  d e fic ien cy  a n a e m ia  is  com m on . 
The o n s e t  of t r u e  m e g a lo b la s t ic  a n a e m ia  fo llowing to ta l  g a s te c to m y
i s  n o t  an im m e d ia te  p h en o m en o n , h o w e v e r ,  and u su a l ly  ta k e s  two
/
o r  t h r e e  y e a r s  to b e co m e  e v id en t .  Until r e c e n t ly  i t  w as  d iff icu lt  
to  c o r r e l a t e  th i s  d e lay e d  a p p e a ra n c e  of the A ddison ian  type of 
a n a e m ia  w ith  the  b e l ie f  th a t  the  in t r in s i c  f a c to r  of C as tle  w as 
e x c lu s iv e ly  of g a s t r i c  o r ig in .  B ec a u se  of the absen ce  of th is  type 
of a n a e m ia  in m a n y  p a t ie n ts  s tud ied  a t s h o r t  in te rv a l s  a f te r  to ta l  
g a s t r e c to m y  Lb  eeb e  (1949), P a c k  (1943) and Sco tt and L o n g m ire  
(1949) the  p o s s ib i l i ty  th a t  the in t r in s i c  f a c to r  could a lso  be 
e l a b o r a t e d  in the  duodenum  and s m a l l  in te s t in e  w e re  e n te r ta in e d  
by s o m e .
R e c e n t  s tu d ie s  on the in te s t in a l  ab so rp t io n  of C o ^  - 
l a b e l le d  V i ta m in  B 12 have  r e s u l t e d  in a b e t te r  u n d e rs tan d in g  
of the  p r o b le m ,  and have  p ro v id e d  an exp lana tion  of the la te  
d e v e lo p m e n t  of m e g a lo b la s t ic  a n a e m ia  following to ta l  g a s t r e c to m y .
H ein le  e t  a l  (1952), d e m o n s t r a t e d  th a t  p a t ie n ts  w ith p e rn ic io u s  
a n a e m ia  cou ld  n o t  a b s o r b  Co - v i ta m in  B ^  in n o r m a l  a m o u n ts  
a f te r  i t s  o r a l  a d m in i s t r a t io n .  S im i la r  find ings  w e re  ob ta in ed  in 
c o m p a r a b le  s tu d ie s  done on p a t ie n ts  fo llow ing to ta l  g a s t r i c  
r e s e c t i o n ,  fS w e n d s e id  (1953), H a ls te d  e t  a l (1954), L ey  and 
S h a rp e  (1954), C a l le n d e r  (1954), and K re v a n s  e t  al (1954) J  .
T h e se  w o r k e r s  d e m o n s t r a t e d  th a t  the im p a i re d  or e n t i r e ly  
a b o l i s h e d  a b s o r p t io n  of v i ta m in  B^2 could be o v e rc o m e  by the o r a l  
ad d i t io n  of n o r m a l  h u m a n  g a s t r i c  ju ice  o r  p o ten t  in t r in s ic  f a c to r  
p r e p a r a t i o n s  f r o m  hog s to m a c h .  T h is  ev idence  c o r r o b o r a te d  
C a s t l e ' s  o r ig in a l  th e o ry  th a t  the in t r in s ic  f a c to r  is  fo rm e d
e x c lu s iv e ly  in the s to m ach  and th a t  the to ta l  r e m o v a l  of th is
/
o r g a n  r e s u l t s  in the  co m p le te  a b sen ce  of in t r in s ic  f a c to r  f r o m  
the  b o d y , th u s  c r e a t in g  a c i r c u m s ta n c e  s im i la r  to th a t  p r e s e n t  in 
p e r n i c io u s  a n a e m ia .  T h is  w o rk  w as  co n f irm e d  by Schilling  (1953).
P i tn e y  and B e a rd  (1955), showed th a t  a s  a r e s u l t  of the 
su d d en  w i th d ra w a l  o f  in t r in s ic  f a c to r  a s ,  for e x a m p le ,  a f te r  
to ta l  g a s t r e c t o m y ,  th e re  w as  no t an  im m e d ia te  g r o s s  re d u c t io n  
in  the  s e r u m  le v e l s  of v i ta m in  Bi2* The lev e l  fe l l  slowly a f te r  
o p e r a t io n ,  b u t  d id  n o t  fa l l  below  the n o r m a l  m in im u m  of 86^ct g. 
p e r  m l .  u n ti l  e ig h t  m o n th s  had e la p s e d .  A fte r  n in e teen  m on ths  
th e  s e r u m  le v e l  of v i ta m in  B j2  w as  below the upper l im i t  ev iden t 
i n  p a t i e n t s  w ith  p e rn ic io u s  a n a e m ia  (50yt< g. p e r  m l . )  bu t d e sp ite  
th i s  t h e r e  w a s  no ev idence  th a t  the  p a t ie n t  had  developed  
m e g a l o b la s t i c  a n a e m ia .
J e r z y  G la s s  (1955), h a s  shown by the m e a s u r e m e n t
of r a d io a c t iv i ty  o v e r  the l iv e r  fo llow ing  the a d m in is t r a t io n  of 
60Co - v i ta m in  B j2  i-n a  p a t ie n t  w hose  e n t i r e  s to m a ch  had  b een  
r e m o v e d ,  th a t  th e r e  is  p ro lo n g ed  h e p a t ic  s to ra g e  of v i ta m in  B 12 
in  the  l i v e r .  I t  i s  p o s s ib le  th a t  the v i ta m in  B 12 w hich  h a s  b een  
s to r e d  in  the  l iv e r  b e fo re  o p e ra t io n  is  su f f ic ien t  to m a in ta in  the  
p a t i e n t  in r e a s o n a b le  h a e m a to lo g ic a l  b a lan ce  fo r  long p e r io d s  
a f te r  the  o p e ra t io n  and th a t  th is  h e p a t ic  v i ta m in  B 19 depo t m ay
X U l
ex p la in  the  long in te rv a l  b e tw een  the co m p le tio n  of the to ta l  
g a s t r e c to m y  and the a p p e a ra n c e  of the  v i ta m in  B ]^  d ep le t ion  
w ith  c l in ic a l  m a n i f e s t a t io n s  of m e g a lo b la s t ic  a n a e m ia .
It i s  p o s s ib le  to m a in ta in  the n o r m a l  v i ta m in  B |2
/
l e v e l  by  the  p a r e n t e r a l  a d m in is t r a t io n  of the  v i ta m in ,  o r  by 
g iv ing  i t  by the o r a l  ro u te  com b in ed  w ith  po ten t in t r in s ic  f a c to r .
S U B S T IT U T E  STOMACH
F ollow ing  on the a s su m p tio n  th a t  the n u t r i t io n a l  
im b a la n c e  w h ich  fo llow s to ta l  g a s t r e c to m y  is  p ro b a b ly  due to 
a  c o m b in a t io n  of s e v e r a l  f a c to r s  such  a s  the lack  of a g a s t r i c  
r e s e r v o i r  fo r  an adequa te  food in ta k e ,  the dev ia t ion  of food f r o m  
the  n o r m a l  a l im e n ta r y  pathw ay th ro u g h  the  duodenum  and p e rh a p s  
the  du m p in g  s y n d ro m e ,  e f fo r t s  have  been  m ad e  to r e s t o r e  con tinu ity  
b e tw e e n  the  o e so p h a g u s  and duodenum . O esophagoduodenostom y w as  
f i r s t  a d v o c a te d  by B r ig h a m  in 1898 and m o re  r e c e n t ly  by P r i e s t l e y  
(1948), P a lu m b o  (.1950) and Judd (1952). The te ch n ica l  d if f icu l t ie s
of th i s  p r o c e d u r e  a r e  c o n s id e ra b le  and the r i s k  of undue s t r a in  
on the a n a s to m o s i s  i s  g r e a t ,  e s p e c ia l ly  w hen th e re  is  in v o lv em en t 
of m o r e  th an  the  d i s t a l  one inch  of the o e so p h a g u s .
To avo id  th e se  and o th e r  l e s s  d e s i r a b le  f e a tu r e s  of 
d i r e c t  c o m m u n ic a t io n  b e tw een  the o e so p h ag u s  and d u odenum , 
such  a s  p r o x im a l  re f lu x  of u p p e r  in te s t in a l  co n ten t ,  a t te n t io n  
w a s  d i r e c t e d  to  m e a n s  w h e re b y  a su b s ti tu te  s to m ach  could be 
f o r m e d  by em p lo y in g  a s e g m e n t  of the  in te s t in a l  t r a c t  to f o r m  a 
b r id g e  b e tw e e n  the lo w er end of the  o e so p h ag u s  and the p ro x im a l  
open  end o f the  duodenum . The p ro c e d u re  w as  f i r s t  su g g es ted  
b y  N ic o lad o n i  in  1887. S eg m en ts  of je ju n u m  (jTomoda (1951),
T e is h in  (1941) and L o n g m ire  (1952)] , the r ig h t  colon w ith  a
/
p o r t i o n  of i le u m  - j^Lee (1951), M cA leese  (1952), C a r le s o n
(1952), M cG lone (1953), S z ilagy i (1952), H unnicut (1952Q  
and  t r a n s v e r s e  co lon , [ s ta te  (1951), D 'E r r i c o  (1950) and 
L a b o r i th  (1951) J , have b een  u t i l i s e d  fo r  th is  p u rp o s e .  None 
of th e s e  p r o c e d u r e s  h a s  ob ta ined  re a d y  acc e p tan c e  and i t  is  
d i f f ic u l t ,  in  v iew  of the p auc ity  of in fo rm a t io n  ava ilab le  on 
l a r g e  n u m b e r s  of p a t ie n ts  who have b een  t r e a te d  in th is  w ay , to 
e v a lu a te  w h ich  of the m e th o d s  g ives  the b e s t  r e s u l t s ,  o r  indeed  
to d e te r m in e  w h e th e r  the p r in c ip le  on w hich  the p ro c e d u r e s  a re  
b a sed  i s  sound . The w r i t e r  h a s  e x p e r ie n c e  only in the  u se  of the 
t r a n s v e r s e  co lo n , w h ich  b e c a u se  of i t s  a n a to m ica l  p o s i t io n  a s  
w e l l  a s  i t s  a b i l i ty  to d is te n d ,  a p p e a r s  to be a su itab le  su b s ti tu te  
fo r  the  e x c i s e d  s to m a c h .  In com m on w ith the use  of the t e r m in a l
i l e u m ,  c a e c u m  and a sc en d in g  co lon  se g m e n t  ad v o ca ted  by L ee
(1951), the t r a n s v e r s e  colon h a s  one o th e r  im p o r ta n t  v i r t u e ,  
n a m e ly  th a t  long s e g m e n ts  can be m o b i l iz e d  and u s e d  w hen  the 
c a r c in o m a  of s to m a c h  ex ten d s  in to  and invo lves  the o eso p h ag u s  fo r  
a long  d is ta n c e  p ro x im a l ly .  In the  s ta n d a rd  o e so p h a g o - je ju n o s to m y  
the  l e v e l  to  w h ich  the o e so p h a g u s  can be r e m o v e d  and to w h ich  the 
s m a l l  b o w e l can  be b ro u g h t  up fo r  a n a s to m o s is  is  l im i te d  even  
w hen  the  in i t i a l  b r a n c h e s  of the s u p e r io r  m e s e n te r i c  a r t e r y  a t  
th e  b a s e  of the  s m a l l  in te s t in a l  m e s e n te r y  have b een  cu t and a 
Roux  Y type of p r o c e d u r e  u s e d  a s  h a s  b een  su g g es ted  by R eynolds  
and Young (1948). A t au topsy  the w r i t e r ,  w ith  h is  c o -w o rk e r s
( B a r c l a y ,  S ta te  and K elly  1951), w as  able to m ob il ize  the t r a n s v e r s e
/
co lon  and d e s c e n d in g  colon su ff ic ien tly  to a llow  the a lm o s t  com ple te  
r e p l a c e m e n t  of the e n t i r e  th o r a c ic  o e so p h ag u s .
Tn the p ro c e d u re  d e s c r ib e d  by the w r i t e r ,  the co lonic  
s e g m e n t  w a s  p u rp o s e ly  p la ce d  in an a n t i - p e r i s t a l t i c  fa sh io n  b e c a u se  
i t  w a s  f e l t  t h a t  the  r e v e r s e  p e r i s t a l s i s  would  r e s u l t  in a longe r  
r e t e n t io n  of food  w ith in  the co lon ic  pouch and enhance the value 
of th i s  s e g m e n t  of bow el a s  a food r e s e r v o i r .  F lu o ro sc o p ic  
e x a m in a t io n  fo llow ing  in g e s t io n  o f  b a r iu m  d e m o n s t ra te d  tha t 
p e r i s t a l t i c  a c t iv i ty  w as  p ro m in e n t  in the  d is ta l  p a r t  of the 
co lo n ic  s e g m e n t .  H o w ev e r ,  in ad d itio n ,  w aves  w e re  seen  to 
p r o c e e d  s low ly  f r o m  the o e so p h a g e a l  s ide to the duodenum , 
c a r r y i n g  b a r iu m  w ith  each  p e r i s t a l t i c  w av e . Subsequent
e x a m in a t io n  of the p a t ie n t  c o n f i rm e d  the im p r e s s io n  th a t  the 
pouch  h ad  ta k e n  on som e of the c h a r a c t e r i s t i c s  of a r e s e r v o i r  
in th a t  a p p ro x im a te ly  fifty  p e r  c en t  of the  b a r iu m  w as  r e t a in e d  
f o r  an a p p re c ia b le  t im e  and , in add ition , the p e r i s t a l t i c  a c t iv i ty  
p r e s e n t e d  to the  duodenum  m a t e r i a l  f r o m  the co lon ic  pouch in 
a  m a n n e r  s im i l a r  to th a t  a c c o m p lish e d  by the s to m ach .
The f a c t  th a t  in g e s ted  food p a s s e s  into the duodenum  
in a p p ro x im a te ly  a n o r m a l  fa sh io n  following th is  p ro c e d u re  and 
th a t ,  in  c o n s e q u e n c e ,  the p a n c r e a s ,  duodenum  and b i l i a r y  t r e e  
r e c e iv e  a s t im u lu s  to s e c r e t e ,  would a p p ea r  to su p p o rt  the p le a  
th a t  such  a p r o c e d u r e  h a s  m e r i t .  P r o p e r  and t im e ly  a d m ix tu re
of in g e s te d  food  w ith  the  p a n c r e a t i c ,  b i l ia ry  and u p p e r  in te s t in a l
/
s e c r e t i o n s ,  the  ab il i ty  of the p a t ien t  to in g e s t  a g r e a te r  quan tity  
of food  a t  e a c h  m e a l  and the advantage  of being able to in tro d u ce  
h y d r o c h lo r i c  a c id  into the  duodenum  and s t im u la te  the p ro d u c t io n  of 
s e c r e t i n  w ould  com m en d  a m o re  ex ten s iv e  t r i a l  of the o p e ra t io n  to 
p ro v e  w h e th e r  the th e o r e t ic a l  ad v an tag es  can  be r e a l i s e d  in p r a c t i c e .
C H A P T E R  9
C O N T R O L L A B L E  FA CTO RS WHICH IN FLU EN CE 
THE SALVAGE RATE IN GASTRIC CANCER
T h e re  a r e  s e v e ra l  f a c to r s  to which can  be a t t r ib u te d  
the  r e s p o n s ib i l i ty  fo r the poor salvage r a t e  in p a t ie n ts  w ith  g a s t r i c
c a n c e r .  A m a jo r  c o n tr ib u tin g  fa c to r  is  the v e ry  n a tu re  of the
/
d i s e a s e  i t s e l f  (M acD onald  1954) w ith  i t s  tendency  to p r e s e n t  
s y m p to m s  only w hen the p a th o lo g ica l  p r o c e s s  is  advanced  and 
h a s  a l r e a d y  ex tended  beyond the l im i t s  of the s to m ach  to the 
r e g io n a l  ly m p h a t ic  g lands  and to a d jacen t  s t r u c tu r e s .  When 
the  d i s e a s e  h a s  ex tended  beyond the l im i t s  of s u rg ic a l  e x t i rp a t io n  
the  p r o g n o s i s  is  h o p e le s s  and no e f fo r t s  by the su rg eo n  o r a n y  
o th e r  t h e r a p i s t  w ill  a l t e r  m a te r i a l ly  the in ex o rab le  c o u rse  of 
the  d i s e a s e .
Tn m an y  c a s e s  the p a t ie n t  is  cu lpable  by h a rb o u r in g  
th e  d i s e a s e  fo r  long p e r io d s  a f te r  i t  h a s  becom e sy m p to m atic  w ithout 
see k in g  m e d ic a l  c a r e .  It is  r e a so n a b le  to a s s u m e ,  s ince we have 
no ev id en c e  to su g g es t  th a t  g a s t r i c  c a n c e r  is  o th e r  than  a p r o g r e s s iv e
O -
d i s e a s e  h o w e v e r  slow the p r o g r e s s i o n  m a y  be in som e c a s e s ,  
th a t  w ith  d e lay  the chance  of e x t r a - g a s t r i c  s p re a d  in c r e a s e s .
T h is  r e a s o n in g  is  no t n e c e s s a r i l y  at v a r ia n c e  w ith  the 
d e m o n s t r a t io n  by c e r t a in  w o r k e r s  th a t  the  su rv iv a l  p e r io d  
fo llow ing su b to ta l  g a s t r e c to m y  v a r i e s  d i r e c t ly  w ith ,  o r  h a s  no 
r  e la t io n sh ip  to ,  the s ta ted  d u ra t io n  of sy m p to m s  [B a rc la y  (1952), 
B a lfo u r  (1937), W a l te r s  e t  al (1940), Sw ynnerton  (1952)J.
It i s  no tab le  th a t  th e re  i s  a lo s s  of sa lvage  w hich  
canno t e n t i r e ly  be d iv o rc e d  f r o m  the s u rg e o n 's  r e s p o n s ib i l i ty .
H is  ju d g e m e n t  in the  d e te rm in a t io n  of o p e ra b i l i ty  and r e s e c t a b i l i t y ,  
a n d  the  o p e ra t iv e  m o r ta l i ty  a ttendan t upon the s u rg ic a l  p r o c e d u r e s
p e r f o r m e d  by h im  a r e  f a c to r s  w hich  a re  of the g r e a t e s t  s ig n if ic a n ce .
/
F u r t h e r m o r e ,  h is  s u rg ic a l  co u rag e  in endeavouring  to e x c ise  a l l  
tu m o u r t i s s u e ,  and h is  o p e ra t iv e  ex p e r ien c e  in p e r fo rm in g  th is  
s u c c e s s f u l l y ,  a r e  p ro g n o s t ic  f a c to r s  of im p o r ta n c e .
O P E R A B IL IT Y
The d e te rm in a t io n  of o p e ra b i l i ty  is  the f i r s t  s tep  in the  
t r e a t m e n t  of c a r c in o m a  of the s to m ach . The re s p o n s ib i l i ty  fo r  the 
d e c is io n  on w h e th e r  the  p a t ien t  is  o p e ra b le  r e s t s  w ith  the su rgeon  
a lo n e .  E a c h  p a t ie n t  r e q u i r e s  to be a s s e s s e d  on an indiv idual b a s i s ,  
and f a c t o r s  r e l a t in g  to  h is  g e n e ra l  p h y s ica l  s ta tu s ,  as  w e ll  a s  the 
c o n d it io n  of h is  g a s t r i c  le s io n  m u s t  be tak en  into c o n s id e ra t io n .
Only by s u r g i c a l  e x p lo ra t io n  of the abdom en can the r e s e c ta b i l i ty  
o f the  le s io n  be d e te r m in e d ,  and den ia l  of th is  in v es t ig a t io n  to a
p a t ie n t  a u to m a t ic a l ly  r e m o v e s  h im  f ro m  the g roup  of 
p o te n t ia l  long  t e r m  s u r v iv o r s .
O p e ra b i l i ty  r a t e s ,  a s  r e p o r te d  in the  m e d ic a l  
l i t e r a t u r e ,  v a r y  f r o m  c e n t r e  to c e n t r e .  The v a r ia t io n s  
p ro b a b ly  r e f l e c t  not only the e x ten t  to w hich  the d i s e a s e  
h a s  p r o g r e s s e d  in the a v e ra g e  p a t ie n t  w hen he is  ad m it te d  
f o r  t r e a t m e n t  b u t  a lso  the ph ilo sophy  of the su rg eo n s  into 
w hose  h a n d s  the  p a t ie n ts  a r e  p la c e d .  L a rg e  m e d ic a l  c e n t r e s  
and u n iv e r s i t y  h o s p i ta l s  f r e q u e n t ly  r e p o r t  h igh o p e ra b i l i ty  
r a t e s ,  w hile  th o se  r e c o r d e d  f r o m  s m a l l e r  c l in ic s  and g e n e ra l  
n o n - te a c h in g  h o s p i ta l s  a r e  u su a l ly  m o re  m o d e s t .  The h ig h e r  
o p e r a b i l i ty  r a t e s  f r o m  the l a r g e r  c e n t r e s  p robab ly  ind ica te  
the  s e le c t iv i ty  of the p a t ie n ts  r e f e r r e d  to th e m  s in ce ,  in 
g e n e r a l ,  th e se  in s t i tu t io n s  r a r e l y  ad m it  obviously  inope rab le  
p a t ie n t s  o r  the  p a t ie n ts  a re  s c r e e n e d  by m e d ic a l  co lleag u es  
p r i o r  to t h e i r  r e f e r e n c e  to the su rg e o n s .  In the  Saskatchew an 
s e r i e s  p r e s e n t e d  in th is  m o n o g ra p h ,  se le c t io n  of p a t ien ts  is  
m in im a l  s in ce  m o s t  of the c a s e s  of g a s t r i c  c a n c e r  in the p ro v in ce  
a r e  r e f e r r e d  to the c a n c e r  c l in ic s  i r r e s p e c t iv e  of the ex ten t of 
th e  d i s e a s e  o r  the g e n e r a l  condition  of the  p a t ie n ts .
The g e n e ra l ly  acc e p ted  c r i t e r i a  fo r in o p e rab il i ty  a re  the 
p r e s e n c e  of u m b i l ic a l  m e t a s t a s i s ,  r e c t a l  shelf ,  V irc h o w 's  nodes  
and  g e n e r a l  in t r a p e r i to n e a l  c a r c in o m a to s i s  with a s c i t e s .  C o n c u r re n t  
d i s e a s e  of the c a r d io v a s c u l a r ,  r e s p i r a t o r y  and r e n a l  sy s te m s
m a y  be of such  s e v e r i ty  th a t  s u rg ic a l  e x p lo ra t io n  m ay  be 
c o n t r a in d ic a te d .  A dvanced  age in i t s e l f  should not be a 
c o n t ra in d ic a t io n  to s u rg e ry  a lthough , in co m b in a tio n  w ith  
s e v e r e  and  i r r e m e d ia b le  d e g e n e ra t iv e  s y s te m ic  d i s e a s e ,  
it  m a y  in c r e a s e  the  h a z a r d s  of s u r g e r y  beyond r e a s o n .
In the  S aska tchew an  s e r i e s  du ring  the  tw e n ty - fo u r  
y e a r  p e r io d  b e tw een  1932 and 1955, th e r e  w as a s tead y  in c r e a s e  
in  o p e r a b i l i ty ,  a t ta in in g  an a ccep tab le  a v e ra g e  r a te  of 7 2 .6  
p e r  c e n t  o v e r  the l a s t  fo u r  y e a r s  of the study (T able  83). When 
the  614 c a s e s  in w hich  the r e a s o n  for in o p e ra b i l i ty  w as  s ta ted  
a r e  s tu d ie d  c e r t a in  f e a tu r e s  a re  no tab le  (Table  84). F o r ty
p a t i e n t s ,  r e p r e s e n t in g  6 .5  p e r  cen t of the  to ta l  c a s e s  in which
/
the  r e a s o n s  fo r  in o p e ra b i l i ty  w e re  g iven , e le c te d  to have 
t r e a t m e n t  o u ts id e  the p ro v in ce  of S aska tchew an . Of th e s e ,  
in fo r m a t io n  on o p e ra b i l i ty  is  ava ilab le  on th i r ty - e ig h t .  Twenty 
h a d  g a s t r i c  r e s e c t i o n s ,  four had  p a l l ia t iv e  p ro c e d u r e s  and 
f o u r t e e n  h ad  abd o m in a l  ex p lo ra t io n  only. A ll of the e igh t p a t ie n ts  
(1 .3  p e r  cent) who w e re  r e f e r r e d  outs ide  the p rov ince  fo r  t r e a tm e n t  
w e r e  o p e r a te d  upon , two having  g a s t r ic  r e s e c t io n s ,  one a p a l l ia t iv e  
p r o c e d u r e  and  five  had  su rg ic a l  e x p lo ra t io n  only. Those p a t ie n ts  
who h ad  ad eq u a te  r e s e c t io n s  p e r fo rm e d  e lse w h e re  b e fo re  re p o r t in g  
to the  c a n c e r  c l in ic s  in S ask a tch ew an , and those  who r e p o r te d  on 
th e  f i r s t  o c c a s io n  w ith  in o p e rab le  r e c u r r e n c e  of th e i r  d i s e a s e ,  
w e r e  r e s p o n s ib le  fo r  6 .3  p e r  cen t of the g roup under re v ie w .
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It i s  r e m a r k a b le  th a t  only e lev en  p a t ie n ts  
( 1 .8  p e r  cent) w e re  c o n s id e re d  in o p e rab le  b e c a u se  of 
c o n c u r r e n t  d i s e a s e .  S even teen  p a t ie n ts  (2 .8  p e r  cent) 
w e re  n o t  o p e r a te d  upon so lely  b e c a u se  of advanced  ag e .
G a s t r i c  d is e a s e  w hich w a s  c o n s id e re d  to have 
e x te n d e d  beyond  the scope of s u r g e r y  w as given a s  the 
r e a s o n  fo r  in o p e ra b i l i ty  in 418 p a t ie n ts  (68 p e r  cen t) .
S ix of th e s e  p a t ie n ts  l iv ed  fo r m o re  than  five y e a r s .  
R e t r o s p e c t iv e ly  i t  i s  im p o ss ib le  to d e te rm in e  in how m any  
of th e s e  p a t ie n t s  the su rg ic a l  opinion w as  fau lty  b u t i t  would 
a p p e a r  th a t  a p ro p o r t io n  of p a t ie n ts  m ig h t  have been  sa lvaged  
h ad  the op in ion  on in c u ra b i l i ty  been  b a se d  on o b s e rv a t io n s  
m a d e  a t  the  t im e  of su rg ic a l  ex p lo ra t io n  r a th e r  than on 
c l in ic a l  i m p r e s s i o n s  only .
The sex  of the p a t ie n t  did no t ap p ea r  to be a 
f a c to r  in  d e te r m in in g  o p e ra b i l i ty  (Table  85), and i t  is  
d o u b tfu l if the  in fluence  of age is  a f a c to r  (Table  86). The 
a p p a r e n t  o v e r a l l  p o o re r  o p e ra b i l i ty  r a te  in the age group 
o v e r  s ix ty - f iv e  is  due m ain ly  to the low o p e ra b i l i ty  r a t e s  
in the  e a r l i e r  y e a r s .  In the l a s t  fou r  y e a r s  of the s tudy, 
d u r in g  w h ic h  th e r e  w as  a b e t te r  u n d e rs tan d in g  of p re o p e ra t iv e  
s u p p o r t iv e  th e r a p y ,  age did no t ap p ea r  to be a s ign ifican t 
c o n t r a in d ic a t io n  to o p e ra t io n .
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The d a ta  p r e s e n te d  in Table 87 would ind ica te  
th a t  the  d u ra t io n  of sym ptom s b e fo re  p re s e n t in g  fo r  t r e a tm e n t  
h a s  l i t t l e  in f luence  upon the o p e ra b i l i ty  of the p a t ie n t .  Of th o se  
w ith  a  h i s t o r y  of s y m p to m s  of l e s s  than  one m o n th ,  a p p ro x im a te ly  
t h e  s a m e  p r o p o r t io n  of p a t ie n ts  w e re  o p e rab le  and in o p e ra b le .
T h is  s i m i l a r i t y  is  ev iden t in eac h  of the o th e r  d u ra t io n  g ro u p s .
The site  of the tu m o u r  w ith in  the s to m ach  p ro v e d ,  
in th is  s e r i e s ,  to be a  m a jo r  f a c to r  in a s s e s s in g  o p e ra b i l i ty  
(T ab le  88). In the e a r l i e r  y e a r s  of the re v ie w  c a rc in o m a  of the p ro x im a l  
p o r t io n  of the  s to m ach  w as  c o n s id e re d  to be n o n - r e s e c ta b le  and 
o n ly  in  th o se  c a s e s  in w hich o b s tru c t io n  w as p r e s e n t  w as o p e ra t io n  
c o n te m p la t e d ,  and  then  only a je ju n o s to m y  o r  g a s t ro s to m y  w as 
p e r f o r m e d .  In the l a t e r  y e a r s ,  le s io n s  in th is  s ite  w e re  no 
l o n g e r  c o n s id e r e d  to be n o n - r e  sec tab le  and consequen tly  su rg ic a l  
e x p lo ra t io n  w a s  p e r fo rm e d  in an in c re a s in g  n u m b er  of c a s e s  w ith 
g a s t r i c  r e s e c t i o n  in view (Table  89). D esp ite  the in c re a s e  in 
o p e r a b i l i ty  r a t e  of le s io n s  of the c a r d ia ,  h o w ev er ,  th e re  is  s t i l l  
a  s ig n i f ic a n t  s t a t i s t i c a l  d iffe ren ce  be tw een  tha t  and the o p e ra b i l i ty  
r a t e  of l e s i o n s  of o th e r  s i te s  in the s to m ach .
The re la t io n s h ip  be tw een  o p e ra b i l i ty  and the type of 
tu m o r  i s  p r e s e n t e d  in Table  90. T h e re  is  no s ta t i s t ic a l  
s ig n if ic a n c e  b e tw een  the o p e ra b i l i ty  r a t e s  in any of the indiv idual 
ty p e s  of l e s i o n s .  Po lypo id  le s io n s  a re  u su a lly  c o n s id e re d  to be 
e m in e n t ly  su i ta b le  fo r  o p e ra t io n ,  but th is  w as not ap p a ren t  in
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Y ear  s
O p e rab i l i ty  R a tes  (per cent)
C a rd ia Body
1932 - 36 35 .3 9 .1
1937 - 41 27.3 0 .0
1942 - 46 31 .0 3 0 .8
1947 - 51 50.9 55 .8
1952 - 55 57.9 6 1 .4
GASTRIC CANCER: OPERABILITY OF LESIONS 
OF THE CARDIA AND BODY O F  THE STOMACH
SASKATCHEWAN 1932-55
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the  p r e s e n t  s e r i e s .  It a p p e a re d  p e r t in e n t  to en q u ire  why 
th e r e  should  be th is  dev ia t ion  f ro m  the g e n e ra l  p a t te rn .  Had 
the  s i te  of the po lyp i been  p red o m in an tly  in the body and c a r d ia  of 
the  s to m a c h  in  w hich  the o p e ra b i l i ty  r a te  h a s  a l re a d y  been  shown 
to  be lo w , the exp lana tion  would have been  obv ious . T ab le  91 
d e m o n s t r a t e s ,  h o w e v e r ,  th a t  in only 14.3 p e r  cen t  of the p a t ie n t s ,  
the  p o ly p i  w e re  s i tu a ted  in th e se  r e g io n s .  In 66 .7  p e r  cen t of 
th o s e  c a s e s  in w h ich  the r e a s o n  fo r  in o p e rab il i ty  w as  s ta te d ,  the 
l e s i o n s  w e r e  though t to be too advanced  fo r  su rg e ry  (Table 92). 
T h e r e  m a y  be a r e la t io n s h ip  be tw een  th is  c l in ica l  im p r e s s io n  and 
the  f a c t  th a t  fif ty  p e r  cen t of the p a tien ts  on whom no o p e ra t iv e  
p r o c e d u r e  w a s  p e r f o r m e d  and in whom the g a s t r ic  le s io n  w as  
p o lypo id  in ty p e ,  th e re  w as  an a s s o c ia te d  palpable  e p ig a s t r i c  m a s s .  
T he p r e s e n c e  of a  pa lpab le  m a s s  is  seen f ro m  Table 93 to lead  to 
a  lo w e r  o p e ra b i l i ty  r a t e  i r r e s p e c t iv e  of the type of g a s t r ic  le s io n  
p r e s e n t .  T h is  d if fe ren ce  in o p e ra b i l i ty  r a te  betw een those  p a t ie n ts
I
w ith  and w ith o u t  a pa lpab le  m a s s  is  s ta t is t ic a l ly  s ign if ican t.
T ab le  94 d e m o n s t ra te s  th a t  the o p e rab il i ty  r a te  v a r i e s  
i n v e r s e ly  w ith  the s ize  of the g a s t r ic  le s io n .  In the l a r g e r  le s io n s  
the  m o s t  co m m o n ly  o c c u r r in g  s ta ted  re a s o n  for in o pe rab ili ty  w as  
th a t  the  d i s e a s e  had  ex tended beyond the bounds of su rg ic a l  
e x c i s io n  (T ab le  95).
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R e a s o n  fo r  Inoperability- P e r  Cent
U n s ta te d 2 5 .7
L e s io n  too advanced 66 .7
U n su sp e c ted  c a n c e r 3 .8
P a t i e n t  r e fu s e d  t r e a tm e n t 3 .8
GASTRIC CA NCER REASONS GIVEN FOR 
IN O PERA BILITY  IN POLYPOID LESIONS
SASKATCHEWAN 1932-55
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Size  of L e s io n  
(D ia m e te r  
C e n t im e t r e  s)
N u m b er of C a se s  
in w hich  the  s ize  
of the le s io n  
w as  docum ented
O perab ility  
(P e r  cent)
0 - 2 .0 45 86.7
2. 1 - 4 .0 77 85.7
4 . 1 and  G r e a t e r 474 70.7
G A STRIC CANCER: THE RELATIONSHIP BETWEEN THE 
S IZ E  OF THE GASTRIC LESION AND OPERABILITY
SASKATCHEWAN 1932-55
TA BLE 94
R e a s o n s  S ta ted  fo r  
Inoperability-
Size of le s io n  (c m s .  - d ia m e te r )
0 - 2 .0 2 .1 - 4 .0 4 .1  and g r e a t e r
N
um
be
r 
of
 
P
at
ie
nt
s
Pe
r 
ce
nt
N
um
be
r
of
P
at
ie
nt
s
Pe
r 
ce
nt
N
um
be
r 
of
 
P
at
ie
nt
s
Pe
r 
ce
nt
T o ta l  n o t  o p e ra te d  upon 6 13.3 12 14. 3 129 2 9 .3
P a t i e n t s  r e f u s e d  t re a tm e n t - - 3 25.0 7 5.4
P r e v io u s  t r e a tm e n t  
e l s e w h e r e  s a t i s fa c to ry - - 1 8.3 1 0 .8
P a t i e n t  w en t e lse w h e re  
f o r  t r e a tm e n t 1 16.7 - - 8 6 .2
T r e a t m e n t  e lse w h e re  now 
w ith  in o p e ra b le  r e c u r r e n c e
- - 1 8.3 2 1 .6
R e f e r r e d  e ls e w h e re - - - - 3 2 .3
C o n c u r r e n t  d is e a s e - - 1 8 .3 2 1 .6
Too a d v an ced  d is ea se 3 50.0 5 4 1 .8 80 62 .0
M is ta k e n  d iag n o s is  thought 
to be ben ig n  u lc e r - - - - 5 3.8
U n su s p e c te d  c a n c e r 1 16.7 - - - -
U n s ta te d 1 16.7 1 8 .3 19 14.8
GASTRIC CANCER: REASONS GIVEN FOR INOPERABILITY 
IN 147 P A T IE N T S , RELATED  TO THE SIZE OF THE GASTRIC
LESION
SASKATCHEWAN 1932-55 
TABLE 95
R E S E C T A B IL IT Y
G a s t r i c  c a n c e r  is  a cu rab le  d is e a se  p ro v id ed  the 
le s io n  is  lo c a l iz e d  to the s tom ach  w all and adequate  g a s t r ic  
r e s e c t i o n  i s  p e r f o r m e d .  Salvage is  a lso  p o ss ib le  in those  c a s e s  
in w hich  the  f i r s t  echelon  of p e r ig a s t r i c  lym pha tic  g lands is  
inv o lv ed  in tu m o u r  sp read  if com ple te  e x tirp a tio n  of the tu m o u r  
t i s s u e  h a s  b e e n  a cco m p lish ed  by r e s e c t io n  of the s tom ach  
c o m b in e d  w ith  a b lock  d is se c t io n  of the re g io n a l  lym pha tic  t i s s u e .  
L ong  p e r io d s  of su rv iv a l  r e s u l t  f ro m  ex tens ive  su rg ic a l  ex c is io n  
of the  s to m a c h  and ad jacen t  o rg an s  along with b lock  d is se c t io n  of 
th e  f i r s t  and  second  eche lons  of the lym phatic  d ra in ag e  in p a t ie n ts  
in  w hom  the  tu m o u r  h a s  sp re ad  m o re  w idely .
The re s e c ta b i l i ty  of a g a s t r ic  le s ion  can be d e te rm in e d  
on ly  if a  l a p a r o to m y  is  p e r fo rm e d  and the ex ten t of the lo ca l d is e a s e  
d e f in e d .  The le s io n  m ay  be co n s id e re d  n o n - re s e c ta b le  b ecau se  of
I
i t s  lo c a l  e x te n t  and f ixa tion . In o the r  c a se s  r e s e c t io n  m ay  be 
p o s s i b l e ,  b u t  n o t ind ica ted  becau se  of w id e sp rea d  p e r i to n e a l  o r  
l i v e r  m e t a s t a s e s .  It m ay  be co n s id e red  ju s tif iab le  to p e r fo rm  
p a l l i a t iv e  g a s t r i c  r e s e c t io n s  in some of these  pa tien ts  in o rd e r  to 
p ro v id e  s y m p to m a t  ic im p ro v em en t by re l iev in g  o b s truc tion  a t the 
p y lo r u s  o r  the  c a r d ia  and to red u ce  the degree  of an aem ia .  In 
th e s e  c a s e s ,  d e sp i te  the sym ptom atic  r e l ie f  obtained by the re m o v a l  
of the p r i m a r y  tu m o u r ,  the c o u rse  of the d isea se  w ill p r o g r e s s  as
s u re ly  a s  though no su rg ic a l  p ro c e d u re  had  been  p e r f o r m e d .
In o th e r  c a s e s  th e r e  m ay  be no g ro s s  ev idence of m e ta s t a s e s  
and the  lo c a l  le s io n  m ay  be su itab le  for r e s e c t io n ,  bu t the 
g e n e r a l  p h y s ic a l  condition  of the p a tien t  m ay  be c o n s id e re d  to 
be too p o o r  to p e r m i t  the p e r fo rm a n c e  of a m a jo r  s u rg ic a l  
p r o c e d u r e .  A q u a r t e r  of a c en tu ry  ago th is  w as  c o n s id e re d  to 
be a  v a l id  r e a s o n  fo r  p e r fo rm in g  pa ll ia t ive  g a s t r o - e n te r o s to m y  
in p r e f e r e n c e  to r e s e c t io n ,  bu t w ith  the advance in the u n d e rs tan d in g  
of p r e o p e r a t i v e  and p o s to p e ra t iv e  supportive  th e ra p y ,  the p re v e n t io n  
and  c o n t ro l  of r e s p i r a t o r y  infection and the im proved  m e th o d s  of 
a n a e s th e t i c  te c h n iq u e ,  few er pa tien ts  a re  now denied defin itive  
t r e a t m e n t  on th is  accoun t.  Age is  no longer an im p o r tan t  fa c to r  
in  d e te r m in in g  w h e th e r  a p a tien t  should have g a s t r ic  r e s e c t io n .  
M any  p a t ie n t s  o v e r  the age of eighty y e a r s  a re  in s a t i s fa c to ry  
g e n e r a l  cond ition  and m ay  be b e t te r  su rg ica l  r i s k s  than o th e rs  
tw e n ty  y e a r s  th e i r  ju n io r .  No longer m u s t  the decis ion  a g a in s t
i
g a s t r i c  r e s e c t i o n  be m ade  m e re ly  because  a p a tien t has  re a c h e d  
an age w h e re  h is  expec ta tion  of l i fe ,  as  ca lcu la ted  by a c tu a r ia l  
m e th o d s ,  i s  c o n s id e re d  to be sh o rt .
I t  is  co m m o n ly  a ssu m ed  tha t concom itan t with in c re a s e d  
r  e s e c t a b i l i t y  r a t e s  th e re  m u s t  be an im p ro v em en t in the five y e a r  
s u r v iv a l  r a t e s .  P a c k  (1946) s ta ted  th a t  if the gen era l  average  ra te  
of r e s e c t a b i l i t y  w as  m a te r ia l ly  in c re a s e d  a la rge  in c re a se  in 
r e s u l t a n t  long  t e r m  c u re s  would be c e r ta in  and tha t,  if those who
d id  n o t  r e s e c t  the s to m ach  for c an c e r  could be s t im u la te d  to 
do so " the  to ta l  n u m b e r  of defin itive  c u re s  would a t once t r ip le  
o r  q u a d ru p le  the n u m b e r  now o b ta in e d ."  F r o m  the th e o re t ic a l  
p o in t  of v iew  in c r e a s e d  re s e c ta b i l i ty  should r e s u l t  in a g r e a t e r  
n u m b e r  of c u re d  p a t ie n ts ,  but th e re  a re  c e r ta in  f a c to r s  w hich  
m ig h t  p r e v e n t  the  th e o re t ic a l  expec ta tion  being p ro v ed  in p r a c t i c e .
G a s t r i c  r e s e c t io n  alone w ill  cu re  only those  ind iv idua ls  whose 
l e s i o n s  a r e  lo c a l iz e d  to the s to m ach  w a ll .  W here e x t r a - g a s t r i c  
t u m o u r  s p r e a d  h a s  o c c u r r e d  a p ro c e d u re  g r e a te r  in ex ten t than  
re m o v in g  p a r t ,  o r  even a l l ,  of the s tom ach  is  n e c e s s a r y  b e fo re  
sa lv a g e  can  be a n tic ip a ted .  T h e re fo re ,  the p lea  fo r  an in c re a s e d  
r e s e c t a b i l i t y  r a t e  should be accom panied  by an equally  s tro n g  p lea  
fo r  a d eq u a te  en  b loc  ex c is io n  o f the p e r ig a s t r ic  lym pha tic  channels  
and g la n d s .
A c a l l  fo r  m o r e ,  and w id e r ,  re s e c t io n s  cannot be m ade 
w ith o u t  m a k in g  re c o m m en d a t io n  re g a rd in g  the b a s ic  qua lif ica tions
I
of the  s u rg e o n s  who should p e r fo rm  th ese  p ro c e d u re s ,  W elch in 
1885 s ta t e d  th a t  g a s t r i c  r e s e c t io n  for can ce r  w as not an o p e ra t io n  for the 
c a s u a l  s u rg e o n ,  bu t tha t  i ts  su ccess fu l  acco m p lish m en t w as 
d e p e n d e n t  upon a high deg ree  of sp ec ia l isa t io n ,  and r e q u i re d  the 
c o o p e r a t io n  of a  sp ec ia l ly  t ra in e d  su rg ic a l  te am . T his  i s  s t i l l  t r u e .
T he  p o o r ly  t r a in e d  o r  inex p er ien ced  su rgeon  m ay  not have the 
t e c h n ic a l  a b i l i ty  to p e r fo rm  the type of ra d ic a l  su rg e ry  re q u i r e d  
in g a s t r i c  c a n c e r ,  and h is  e f fo r t  to fu lfil the r e q u ire m e n ts  of the
d e f in i t io n  of an  adequa te  p ro c e d u re  m ay  r e s u l t  in an u n accep tab ly  
h ig h  o p e r a t iv e  m o r t a l i t y .
In the  Saska tchew an  s e r i e s  the o v e ra l l  r e s e c ta b i l i ty  
r a t e  f o r  th e  p e r io d  1932-1955 inc lus ive  w as 28 .9  p e r  cen t .  T h e re  
w a s  a s te a d y  i n c r e a s e  in the r a te  f r o m  15. 2 p e r  cen t in the p e r io d  
1932-1936  to 3 9 .7  p e r  cen t be tw een 1952 and 1955. In the l a t t e r  
y e a r  the  r e s e c t a b i l i t y  r a te  w as  4 5 .6  p e r  c en t  (Table  96). It is  
n o t  w ith in  the d e s ig n  of th is  m onograph  to p ro p h esy  w hat the 
o u tc o m e  of the in c r e a s e d  r e s e c ta b i l i ty  in the la s t  few y e a r s  w il l  
b e ,  b u t  if p a th o lo g ic a l  r e p o r t s  concern ing  the num ber of lym ph 
n o d e s  r e m o v e d  w ith  the r e s e c te d  s tom achs  a re  any ind ica tion  of 
the  c o m p le te n e s s  of the o p e ra t io n  done substan tia l  im p ro v e m e n t  
in  the  f iv e  y e a r  s u rv iv a l  r a te  is  no t an tic ipa ted . In m any  sp ec im e n s  
t h e r e  a r e  a s  few  a s  th re e  lym ph nodes  p re s e n t ,  and the av e rag e  is  
in  the r e g io n  of e ig h t.  This  would indica te  th a t  m o s t  of the o p e ra t iv e  
e f f o r t  h a s  b e e n  expended  in rem o v in g  the s tom ach , and too l i t t le  in
I
e x t i r p a t in g ,  a t  l e a s t ,  the f i r s t  echelon  of lymph g lands. The 
m e d ic a l  l i t e r a t u r e  does  not lack r e p o r t s  on the in c reas in g  
r e s e c t a b i l i t y  r a t e s  f r o m  c e n t r e s  over the w orld . [^Wilson (1950), 
C o o p e r  (1952), J e m e r in  and Colp (1952), State e t  a l (1947)]  .
T a b le  97 d e m o n s t r a t e s  th a t the sex of the p a tien t has  no 
s ig n i f ic a n t  r e la t io n s h ip  to r e s e c ta b i l i ty .
F r o m  the da ta  p re s e n te d  in Table 98 it  is  ev iden t tha t 
t h e r e  i s  a  d im in ish in g  re lu c tan c e  on the p a r t  of the su rgeons  of
Y e a r s
T o ta l
N u m b er
of
P a t ie n t s
N um ber
With
G a s tr ic
R esec tion
N um ber 
W ithout 
G a s t r ic  
Re section
%
Re sec t-  
ability 
Total cases
%
R e s e c t ­
ability  
(O perable  
case  s)
A ll  y e a r s 2000 578 1422 28.9 4 8 .6
1932-36 138 21 117 15. 2 38 .9
1937-41 204 42 162 20. 7 4 4 .7
1942-46 395 87 308 22.0 43 .9
1947-51 686 199 487 29.0 46 .9
1952-55 577 229 348 39. 7 54.7
GASTRIC CANCER: RESECTABILITY RATES 
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the p ro v in c e  to p e r fo rm  g a s t r ic  re se c t io n  on pa t ien ts  in the 
o l d e r  age g ro u p s .
T h e re  is  no re la t io n sh ip  evident betw een the 
d u ra t io n  of sy m p to m s  and r e s e c ta b i l i ty .  In each c£ the d u ra t io n  
g ro u p s  a s im i la r  p ro p o r t io n  of n o n - re s e c ta b le  and r e s e c ta b le  
n e o p la s m s  w as  found (Table 99). Any differences which m igh t 
a p p e a r  to e x i s t  do not sa tisfy  the te s t s  fo r s ta t is t ic a l  s ign if icance .
T h e re  is  a v e ry  definite  re la t io n sh ip  between 
r e s e c t a b i l i t y  and the site of the tum our within the s tom ach  
(T ab le  100). With the exception of the l a s t  few y e a r s  of the 
p e r io d  s tu d ie d ,  c a rc in o m a  of the c a rd ia  w as co n s id e red  non 
r e s e c t a b l e .  Until 1953 the re s e c ta b i l i ty  r a te  fo r  le s io n s  in th is  
s i te  w as  8 .5  p e r  cent. During the y e a r s  1954 and 1955 th e re  w as 
a m a r k e d  in c r e a s e  to 27 .3  p e r  cent r e s e c ta b i l i ty  in the th i r ty - th re e  
c a s e s  w hich  o c c u r re d  during tha t t im e ,  giving an o v e ra l l  averag e  
r a t e  of 11 .8  p e r  cent. In these  la te r  y e a r s  the advantage of the 
com b in ed  a b d p m in o - th o rac ic  approach  to the p ro x im a l p a r t  of the 
s to m ach  w as  r e a l i s e d  and an in c reas in g  p ro p o r t io n  of tu m o u rs  in 
th a t  r e g io n  w e re  su ccess fu lly  e x t irp a ted  e i th e r  by oesophago- 
g a s t r e c to m y  or to ta l  g a s trec to m y . L a rge  tu m o u rs  which involved 
m o s t  o r  a l l  of the s tom ach  w ere  no longer r e g a rd e d  as  h o p e le s s  
by a few su rg e o n s  and to ta l g a s t re c to m y  w as em ployed by th e m , 
i n  the  l a t e r  y e a r s  on m o re  f req u e n t  o ccas io n s  than f o r m e r ly .
The r e s e c t a b i l i t y  ra te  of le s io n s  of the c a rd ia  is  s ta t i s t ic a l ly
R esectab ility - All 
C ase  s
Onse
Inte 
t  of Syn
rv a l  in Months 
ip to m s to T re a tm e n t
L e s s  
than 
1 m onth
1 - 3 4 - 6 7 - 1 2 13 4
A ll c a s e s 100.0 2 .9 3 1 .4 23.0 24.0 18.7
R e s e c ta b i l i ty 100.0 2 .0 28. 6 26. 1 21 .5 21 .8
Non
Re s e c ta b i l i ty
100.0 3 .2 32 .5
s
21 .8 24.9 17. 6
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DURATION OF SYMPTOMS BEFORE TREATMENT 
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s ig n if ic a n t  in c o m p ar iso n  with le s io n s  in o ther s i te s .
T h e re  w as a low er re se c ta b i l i ty  ra te  in polypoid 
l e s io n s  th an  m ig h t  have been expected  (Table 101). T he re  
m a y  have  been  an a sso c ia t io n  betw een the bulky n a tu re  of 
som e of th e se  tu m o u rs  and the decis ion  th a t  the le s io n s  could 
n o t be r e m o v e d .  T h e re  w as a s ta t is t ic a l ly  s ignificant d iffe rence  
b e tw een  the r e s e c ta b i l i ty  r a t e s  in p a tien ts  with and without 
p a lp ab le  m a s s  (Table 102). The r a te  v a r ie d  in v e rse ly  with 
the  s ize  of the le s io n  (Table 103).
It is  of in te r e s t  to com pare  the r e c o r d s  of the 
v a r io u s  su rg e o n s  who a ssu m e  the re sp o n s ib i l i ty  fo r  the 
o p e ra t iv e  c a r e  of p a tien ts  with can ce r  of the s tom ach  in 
r e s p e c t  of r e s e c ta b i l i ty .  F o r  obvious re a so n s  these  su rgeons  
have  n o t  been  n a m ed ,  but each  h a s  been given a code num ber 
in  o r d e r  th a t  th e i r  identity  m ay  be p re s e rv e d  for th is  r e c o r d .  
T h e se  su rg e o n s  have been divided into th ree  g roups accord ing  
to the  n u m b e r  of op e ra t iv e  p ro c e d u re s  done by them  fo r g a s t r ic  
c a n c e r .  T h ese  su rg eo n s  p e r fo rm in g  le s s  than ten opera tive  
p r o c e d u r e s  a r e  not ind iv idua lised , but a re  com bined with the 
r e s e c t a b i l i t y  r e c o r d  of those  su rgeons  outside the p rov ince  
who u n d e r to o k  the t r e a tm e n t  of some of the pa tien ts  rev iew ed  
(T ab le  105). Table 104 exp lains  the m an n er  in which the 
r e m a in in g  su rg eo n s  have been  c a te g o r is e d .  It w ill be 
n o ted  th a t  the  ran g e  of r e s e c ta b i l i ty  r a te  for those surgeons 
who p e r f o r m e d  twenty or l e s s  ope ra tive  p ro c e d u re s  is  w ide, f ro m
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Size  of L e s io n  
(D ia m e te r  
in C e n t im e t re s )
N um ber of C a s e s R e se c ta b i l i ty  
(P e r  cent)
0 - 2 .0 43 83 .7
2 .1  - 4 .0 73 68 .5
4 . 1 and g r e a te r 50 5 50.7
GASTRIC CANCER: THE RELATIONSHIP BETW EEN  THE 
SIZE OF THE GASTRIC LESION AND RESECTABILITY 
IN THE 621 PA TIEN TS IN WHOM THE PE R T IN E N T  DATA
WERE AVAILABLE
I
TABLE 103
Surgeon
(Code)
R esec ta b i l i ty  
(P e r  cent)
Those P e r f o rm in g  Between 10 and 20
G a s tr ic P r o c e d u re  s
13 55.0
15 52 .2
24 26.9
25 17.6
27 22. 2
29 52 .4
32 60.0
47 38 .9
53 58.9
55 4 1 .2
T hoseP er  fo rm ing Between 21 and 50
G a s t r ic P r o c e d u re  s
12 50.0
17 4 3 .4
26 51 .2
43 68 .8
45 52 .8
54 57. 6
59 55 .8
Those P e r f o rm in g  M ore Than 50
1 G a s t r ic  P r o c e d u r e s
03 4 0 .9
07 45. 8
35 4 7 .4
GASTRIC CANCER: THE RESECTA BILITY  RATE OF
INDIVIDUAL SURGEONS WHO PE R F O R M E D  MORE THAN 
TE N  OPERATIVE PROCEDURES FOR GASTRIC CANCER
SASKATCHEWAN 1932-55
TABLE 104
N u m b e r  of 
O p era t ive  
P r o c e d u r e s
N um ber of 
R ese c t io n s  
of S tom ach
R ese c ta b i l i ty  
(P e r  cent)
362 174 48. 1
GASTRIC CANCER: RESECTABILITY RATE IN THOSE
PA T IE N T S TREATED BY SURGEONS OUTSIDE THE 
PR O V IN C E , AND BY THOSE IN THE PROVINCE WHO 
HAD, DURING THE INTERVAL OF TIME STUDIED, 
P E R F O R M E D  FE W E R  THAN TEN GASTRIC PROCEDURES
TABLE 105
1 7 .6  p e r  c en t  to 60 .0  p e r  cen t.  The av erag e  r e s e c ta b i l i ty  
r a t e  fo r  the  g roup is  4 2 .5  p e r  cen t.  F o r  those p e r fo rm in g  
m o r e  than  tw en ty , but l e s s  than  fifty  g a s t r i c  p ro c e d u re s  
the ra n g e  of r e s e c ta b i l i ty  r a te  is s m a l l e r ,  with only one le s s  
th an  f if ty  p e r  cen t .  The av e rag e  fo r  th is  group is  5 4 .2  p e r  cen t.  
The th r e e  su rg e o n s  in the p rov ince  who p e r fo rm e d  m o re  than  
f if ty  g a s t r i c  p ro c e d u re s  during  the in te rv a l  of t im e  studied  have 
an a v e ra g e  r e s e c ta b i l i ty  r a te  of 4 4 .7  p e r  cen t.  It m ig h t  have been  
e x p e c te d  th a t  th e se  th re e  would have had a b e t te r  r e s e c ta b i l i ty  r a te  
than  the l e s s  e x p e r ien c e d  su rg eo n s  in the o th e r  g ro u p s ,  bu t i t  h a s  
b e e n  a p p a r e n t  f r o m  the da ta  on the p a t ie n ts  c h a r t s  th a t  th e i r  r e c o r d  
in r e s p e c t  of r e s e c ta b i l i ty  su ffe rs  b ecau se  of the advanced  s ta te  of 
the  d i s e a s e  in som e p a tien ts  who w e re  r e f e r r e d  to th em  in the hope 
th a t ,  by v i r tu e  of th e i r  g r e a te r  e x p e r ie n c e ,  g r e a te r  chance fo r  
c u re  could be an tic ip a ted .  The n u m b er  of p a t ie n ts  t r e a te d  by th e se  
su rg e o n s  a lso  r e f l e c t s  the length  of t im e  they have been  in p ra c t ic e  
in the  p ro v in ce  and a lso  the s ize  of th e i r  p ra c t ic e  (Table 104).
O PE R A T IV E  M ORTALITY
O pera t iv e  m o r ta l i ty  is  of p r im a r y  im p o r tan ce  in th a t  
g ro u p  of p a t ie n ts  in whom g a s t r i c  r e s e c t io n  could ap p ea r  to hold 
a  r e a s o n a b le  chance of c u re .  To a c e r ta in  d e g re e  i t  is  under the 
c o n tro l  of the su rg eo n . By the ju d ic io u s  se lec tio n  of p a t ie n ts ,  by 
ad eq u a te  p re o p e ra t iv e  and p o s to p e ra t iv e  supportive  th e ra p y ,  by 
in te l l ig e n t  an tic ip a tio n  of c o m p lica t io n s  and th e i r  p re v e n t io n ,  by
the  cho ice  of an e x p e r t  a n a e s th e t i s t  and by the exhib ition  of 
r e a s o n a b le  o p e ra t iv e  sk il l ,  the r i s k  consequent upon sub to ta l 
g a s t r e c to m y  fo r  g a s t r ic  can ce r  should be w ith in  the l im i t s  of 
five  p e r c e n t .  T h is  is an a r b i t r a r y  leve l of r i s k  which m ay  be 
m o d if ie d  by the s tan d a rd  of r e s e c ta b i l i ty  se t  by the individual 
s u rg e o n .  Low r a t e s  of op e ra t iv e  m o r ta l i ty  following re s e c t io n  
m a y  no t n e c e s s a r i l y  m ean  tha t the s tan d a rd  of su rg ica l  sk ill  h a s  
b een  h ig h , bu t m ay  be an indica tion  tha t th e re  h a s  been a v e ry  s t r i c t  
s e le c t io n  of the p a t ie n ts  upon whom the op e ra t iv e  p ro c e d u re  h a s  been  
p e r f o r m e d .  If r e s e c t io n  is  r e s e r v e d  fo r  those  pa tien ts  in whom  the 
le s io n  is  s m a l l ,  confined and lo ca l ized  to an e a s i ly  a c c e ss ib le  p a r t  
of the s to m a c h ,  the o p e ra t iv e  m o r ta l i ty  r a te  in p ra c t ic e d  hands 
sh o u ld  be n e g l ig ib le .  If, h o w ev er ,  the dom inant thought of the 
su rg eo n  is  to ex tend  the b en ef i ts  of ex c is iona l s u rg e ry  to the 
m a x im u m  n u m b e r  o f  p a t ie n ts ,  and e sp e c ia l ly  to those of b o r d e r ­
lin e  r e s e c t a b i l i t y ,  the op e ra t iv e  r i s k  to the p a tien t ,  even when 
t h e  g r e a t e s t  ,su rg ica l sk i l l  h a s  b e e n  em ployed , w ill be co m p ara t iv e ly  
h ig h .
T h e re  a re  m any  su rg eo n s  who be lieve  tha t any p o s t ­
r e s e c t i o n  m o r ta l i ty  r i s k  is  ju s t if iab le  b ecau se  of the inev itab le  
m o r ta l i ty  a s s o c ia te d  w ith the d is e a s e  when it  is  le ft  u n tre a te d  
a n d  who a re  s a t is f ied  tha t  a defin itive  cu re  more than b a la n c e s  
even  a h igh p o s to p e ra t iv e  lo ss  of l ife . This philosophy is  
p e r m is s i b l e  only when it is he ld  in r e g a rd  to those c a s e s  in
which, the  d is e a s e  is  no t re a d i ly  r e s e c ta b le  and should not 
be o f fe re d  a s  an excuse  by the l e s s  sk illed  su rgeon  fo r  a h igh 
o p e r a t iv e  d ea th  r a te  in the m o re  re a d i ly  r e s e c ta b le  c a s e s .
In the  l a t t e r  g roup  e v e ry  o p e ra t iv e  death  m u s t  be c a r r i e d  
fo r w a r d  a s  a deb it  ag a in s t  the n u m b e r  of y e a r s  of life which 
the p a t ie n t  m ig h t  have enjoyed had  the re s e c t io n  been p e r fo rm e d  
by a m o r e  e x p e r ie n c e d  su rgeon . T he re  is  a v e ry  obvious 
d i f f e re n c e  b e tw een  offering  a p a t ien t  a twenty p e r  cen t chance 
of five  y e a r  su rv iv a l  a t a five p e r  cen t p o s t  r e s e c t io n  r i s k ,  and 
a  f ive  p e r  c en t  chance of su rv iv a l  for the sam e p e r io d  a t  a 
tw en ty  p e r  cen t o p e ra t iv e  r i s k .  In those  c a s e s  w here  le s io n s  
a r e  of b o r d e r  line  r e s e c ta b i l i ty ,  a high p o s t  r e s e c t io n  m o r ta l i ty  
r a t e  i s  ju s t i f ie d  b ecau se  any defin itive  cu re  r e p r e s e n t s  t ru e  
s a lv a g e .
The o p e ra t iv e  m o r ta l i ty  r a te  in the Saskatchew an 
s e r i e s  h a s  been  ca lcu la ted  on the b a s i s  of the n u m b er  of p a t ie n ts  
who d ied  w ith in  a p e r io d  of th i r ty  days  a f te r  o p e ra t io n  o r  w h ere  
d e a th s  o c c u r r e d  in ho sp ita l  a f te r  th i r ty  days  as  a d i r e c t  or in d i r e c t  
r e s u l t  of th e i r  t r e a tm e n t .  D uring  the tw en ty -fo u r  y e a r s  under 
r e v ie w  one f if th  of a l l  p a t ie n ts  who w e re  o p e ra te d  upon died du ring  
th is  d e fined  p o s to p e ra t iv e  p e r io d  (T able  106}. A s teady  decline  in 
the  o p e ra t iv e  m o r ta l i ty  r a te  i s  ev iden t ,  bu t r e m a in s  high a t  the 
le v e l  of 1 3 .8  p e r  cen t during  the l a s t  four y e a r s  of the study.
Y ear
T o ta l c a s e s  
O pera ted  
Upon
P o s t-O p e ra t iv e  D eaths
N um ber P e r  cent
A ll Y e a rs 1189 238 20.0
1932 - 36 54 16 29 .6
1937 - 41 94 33 35. 1
1942 - 46 198 42 21 .2
1947 - 51 424 89 21.0
1952 - 55 419 58 13.8
GASTRIC CANCER: PO STO PERA TIV E MORTALITY RATE 
SASKATCHEWAN 1932-55
TABLE 106
The o p e ra t iv e  m o r ta l i ty  following g a s t r ic  r e s e c t io n  
is  fo rm id a b le  even during  the l a s t  few y e a r s  of the rev iew  
p e r io d .  (T ab le  107). The o v e ra l l  r a te  w as 17.1 p e r  cen t.
W hile th e r e  w as  a co n s id e rab le  red u c tio n  in the m o r ta l i ty  r a te  
f r o m  the p e r io d  1937-41 in w hich n in e teen  p a t ie n ts  of a to ta l  of 
42 r e s e c t e d  d ied  (45. 1 p e r  cent) to 28 d ea th s  in 229 p a t ie n ts  who 
had  g a s t r i c  r e s e c t io n  in the p e r io d  1952-55 (12 .2  p e r  cent) it  is  
no ted  th a t  in the y e a r  1954 the r a te  w as 16 .4  p e r  cen t,  a f ig u re  
no b e t t e r  than  the r e c o r d  of the p e r io d  1942-46 in which 14 d ea th s  
o c c u r r e d  a f te r  87 re s e c t io n s  (16. 1 p e r  cent) . Of the 99 p o s t  
r e s e c t i o n  d e a th s ,  tw enty-tw o w e re  found to have no e x t r a  g a s t r i c  
s p re a d  of the d i s e a s e .  These  r e p r e s e n t  a v e ry  defin ite  lo s s  of 
s a lv a g e .
Tab le  108 d e m o n s t ra te s  an in te re s t in g  change in the 
d is t r ib u t io n  of d ea ths  a f te r  o p e ra t io n  fo r  g a s t r ic  c a n c e r .  In the 
su cceed in g  g ro u p s  of y e a r s  since 1942 a m a rk e d  re d u c tio n  in the 
p ro p o r t io n  of d e a th s  w ith in  the f i r s t  ten  p o s to p e ra t iv e  days 
o c c u r r e d  w ith  a  co rre sp o n d in g  in c re a s e  in the p ro p o r t io n  of 
d e a th s  a f te r  the ten th  day. The la ck  of p r o g r e s s  no tes  on the 
pa tien ts*  h o sp i ta l  c h a r t s ,  in m any  c a s e s ,  h a s  m ade the study of 
the  c a u s e s  of death  im p o s s ib le .  It i s  n o ted ,  h o w e v e r ,  th a t  in  the 
p e r io d  1942-46 th e re  w as a h igh inc idence  of death  w ithin  the 
f i r s t  tw e n ty - fo u r  h o u rs  a f te r  o p e ra t io n ,  po ss ib ly  ind ica tive  of 
the  la ck  of p re o p e ra t iv e  and im m e d ia te  p o s to p e ra t iv e  supportive  
th e ra p y .
Y ear Total
N um ber
of
Re sec tions
P o s to p e ra t iv e  D eaths
N um ber P e r  cent
A ll  Y e a rs 578 99 17. 1
1932 - 36 21 8 38. 1
1937 -  41 42 19 45. 1
1942 - 46 87 14 16. 1
1947 - 51 199 30 15. 1
1952 - 55 229 28 12.2
GASTRIC CANCER: PO STO PERA TIV E DEATHS IN
P A T IE N T S  UPON WHOM GASTRIC RESECTION 
WAS PER FO R M ED
SASKATCHEWAN 1932-55
TABLE 107
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It h a s  been  p o ss ib le  to d e te rm in e  with re a so n a b le  
a c c u ra c y  the s u rg e o n s 1 im p re s s io n s  on w hether the g a s t r i c  
r e s e c t io n  p e r fo rm e d  w as of a pa ll ia tive  or " c u ra t iv e "  n a tu re  only 
d u r in g  the  y e a r s  1954 and 1955. In p rev io u s  y e a r s  the d e s c r ip t io n s  
by the su rg e o n s  of the op e ra t iv e  findings w e re  such th a t  in m o s t  
c a s e s  no a s s e s s m e n t  re g a rd in g  the p o s to p e ra t iv e  p ro g n o s is  could 
be m a d e .  T ab le  109 r e v e a l s  tha t  du ring  th ese  two y e a r s  the lo s s  
of sa lv ag e  due to p o s t  r e s e c t io n  m o r ta l i ty  w as  re sp e c t iv e ly  16.3 
p e r  c en t  and 5 .4  p e r  cent in those  p a tien ts  in whom a re a so n a b le  
chance  fo r  c u re  ap p ea red  to be p o ss ib le .
The re la t io n sh ip  betw een p o s to p e ra t iv e  m o r ta l i ty  and 
th e  ind iv idua l su rg eo n s  who p e r fo rm e d  m o re  than ten  g a s t r ic  
p r o c e d u r e s  is  seen in Table 110. The p o s to p e ra t iv e  m o r ta l i ty  
d a ta  fo r  those  su rg eo n s  p e r fo rm in g  le s s  than ten  g a s t r ic  p ro c e d u re s  
and  by those  su rg eo n s  outside  the p rov ince  i s  given in Table 111.
C o m p a r iso n  of the da ta  in Table 104 and 110 re v e a ls  
no ev idence  w hich  would support  the th eo ry  th a t  w ith  in c re a s e d  
e x p e r ie n c e  of p e r fo rm in g  g a s t r e c to m y  the p o s to p e ra t iv e  m o r ta l i ty  
d e c r e a s e  s .
INVOLVEM ENT OF THE LINES OF RESECTION
R e fe re n c e  has  a l re a d y  been  m ade  (C hapter 6 - 
G e n e ra l  F e a tu r e s )  to the freq u en cy  w ith  w hich c a n c e r  of the 
s to m a ch  ex tends  into the oesophagus  and duodenum  and a tten tion
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Su rg eo n
(Code)
N um ber
of
abdom inal
e x p lo ra ­
tions
aerfo rm ec
P o s t ­
opera tive  
m o r ta l i ty  
(per cent)
N um ber
of
g a s t r i c
procedure
performed
P o s t -  
s ope ra tive  
m o r ta l i ty  
(per cent)
N um ber 
of 
g a s t r ic  
re  sec t io n s  
p e r fo rm e d
P o s t ­
op e ra t iv e  
m o r ta l i ty  
(per cent)
13 20 25.0 13 10 _
15 23 21.7 17 17.6 12 16.7
24 26 11.5 18 16.7 7 42. 925 17 52.9 12 75.0 9 11. 1
27 18 22. 2 10 30. 0 4 —
29 21 23. 8 16 25 .0 11 18.2
32 10 - 10 - 6 —
47 18 11. 1 13 r i 4 . 6 1 7
53 17 - 12 - 10 -
55 17 23. 5 13 23. 1 7 14. 3
12 48 27. 1 39 28 .2 24 16.7
17 53 15. 1 41 12.2 23 8.7
26 43 34.9 33 4 2 .4 22 45. 5
43 48 12. 5 38 13. 2 33 9. 1
45 36 25.0 26 30. 8 19 3 1 .6
54 33 18.2 29 17. 2 19 15.8
59 43 23.3 33 24. 2 24- 20. 8
03 93 21.5 76 22 .4 38 18.4
07 142 19.7 95 17.9 65 15.4
35 116 13.8 78 12.8 55 10. 9
GASTRIC CANCER: THE RELATIONSHIP BETW EEN PO S T - 
O PE RA T IV E MORTALITY AND THE INDIVIDUAL SURGEONS 
WHO PE R F O R M E D  MORE THAN TEN GASTRIC PROCEDURES
SASKATCHEWAN 1932-55
TABLE 110
N u m b e r
of
ab d o m in a l
explorations
p e r fo rm e d
P o s t ­
o p e ra t iv e  
m o r ta l i ty  
(per cent)
N um ber 
of 
g a s t r ic  
p ro c e d u re  s 
perfo rm ed
P o s t ­
o p e ra t iv e  
m o r ta l i ty  
(per cent)
N um ber 
of 
g a s t r ic  
r e  sec tions  
p e rfo rm ed
P o s t ­
re s e c t io n  
o p e ra t iv e  
m o r ta l i ty  
(per cent)
362 2 0 .6 253 20. 2 172 19- 2
GASTRIC CANCER: THE P O S T -O PE R A T IV E  MORTALITY IN
THOSE PA T IEN T S TREATED BY SURGEONS OUTSIDE THE 
PRO V IN CE AND BY THOSE IN THE PROVINCE WHO HAD, IN 
THIS SE R IE S , PE RFO RM ED  FE W E R  THAN TEN GASTRIC
OPERATIVE PROCEDURES
I
TABLE 111
d ra w n  to the  d iff icu lty , o ther than by h is to lo g ic a l  exam ina tion  
of the  t i s s u e ,  of d e te rm in in g  w he ther th ese  ad jacen t p a r t s  of 
the g a s t r o - in te s t in a l  t r a c t  a re  involved in the tum our p r o c e s s .  
The sam e  d iff icu lty  m ay  be ex p e r ien c e d  in d e te rm in in g  to what 
e x te n t  the  n e o p la sm  extends  w ithin the s tom ach  w all .  To o v e r ­
co m e  th is  d iff icu lty  it has  been  accep ted  p ra c t ic e  to r e s e c t  the 
s to m a c h  a t l e a s t  two inches  beyond v is ib le  and palpable  ev idence  
of tu m o u r .  Z inn inger and C ollins  (1949) found th a t  although 
g r e a t  v a r ia t io n  in the ex ten t of m ic ro s c o p ic  invasion  of the 
g a s t r i c  w a ll  beyond the g ro s s ly  palpab le  tum our e x is ted ,  th e re  
w as  r a r e l y  any sp re a d  beyond one inch f ro m  the m a rg in  of the 
p r i m a r y  tu m o u r .  A m e s t i  (1943), found tha t  in fo r ty  of one 
h u n d re d  c a s e s  exam ined  by h im ,  c a rc in o m a  in f i l t ra te d  in t r a -  
m u r a l ly  th re e  to four c e n t im e t r e s  beyond palpable  ev idence  of 
the lo c a l  tu m o u r .  V erb rugghen  (1934) found th a t the B ro d e r  
m e th o d  of g rad ing  tu m o u rs  gave a rough  ind ica tion  of the 
e x ten t  to whi,ch a given can c e r  would be like ly  to invade the 
s u r ro u n d in g  g a s t r i c  w a ll .  M ost g rade  one and grade  two 
c a n c e r s  d e m o n s t ra te d  no l a t e r a l  ex ten s io n  while g ra d e s  th re e  
and  four tu m o u rs  ex tended w ide ly , the l a t t e r  to a g r e a te r  d eg re e
than  the f o r m e r .
The p r e s e n t  w r i t e r  (unpublished  data) p lanned a 
study to d e te rm in e  w hether the su rgeon  is  ev e r  ju s t i f ie d  in 
h is  confidence  th a t  he can judge , by g ro s s  inspec tion  and
p a lp a t io n ,  when he h a s  r e s e c te d  the s tom ach  ex tens ive ly  
enough to avo id  leav ing  re s id u a l  tum our w ithin  the g a s t r ic  
w a l l .  H is  s e r i e s  c o m p r is e d  467 g a s t r ic  c a n c e r s  w hich  had 
been  r e s e c t e d .  The group w as not m ade up of consecu tive  
c a s e s ,  b u t  the only c r i t e r i a  of se lec tion  u sed  w e re  th a t  an 
a s s e s s m e n t  of the ex ten t  of the g a s t r i c  r e s e c t io n  p e r fo rm e d  
h a d  b e en  m a d e  a t  the t im e  of the o p e ra t io n  and th a t  the ex ac t  
s i te  of the  p r i m a r y  le s io n  had been  docum ented . In a ll  c a s e s  
i t  w a s  the s u rg e o n 's  opinion th a t  the s tom ach  had been  r e s e c te d  
w id e ly  enough to e n su re  no tu m o u r  involvement at the l in e s  of 
r e s e c t i o n .  H is to lo g ica l  ex am ina tion  of these  l in e s  of r e s e c t io n ,  
m a d e  su b seq u en t to the com ple tion  of the o p e ra t io n ,  p roved  
th a t  the  ex p ec te d  m a rg in  of safe ty  had not been  r e a l i s e d  in 
m a n y  c a s e s  (T ab le s  112 and 113).
In 201 c a s e s  the le s io n  w as s i tua ted  in the d is ta l  
one q u a r t e r  of the s to m ach , and in n in e ty - th re e  p e r  cen t of 
t h e s e  a r e s e p t io n  g r e a te r  than seven ty -f ive  p e r  cent of the 
s to m a c h  had  b een  p e r fo rm e d .  Of th is  g roup , nine c a s e s  
(4 .5  p e r  cent) p re s e n te d  m ic ro s c o p ic  ev idence  of tum our 
s p r e a d  w ith in  the p ro x im a l  one q u a r te r  of the s to m ach , with 
o n e ,  f r o m  the p re p y lo r ic  a r e a  extending  into the o esophagus .
In th is  l a t t e r  c ase  to ta l  g a s t r e c to m y  had  been  p e r fo rm e d  in 
the  b e l ie f  th a t  p o ss ib ly  th is  ex ten s iv e  p ro c e d u re  w as the 
t r e a tm e n t  of choice fo r  a ll  g a s t r i c  c a rc in o m a .  A s im i la r
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e x p e r ie n c e  w as  en co u n te red  w ith an apparen tly  lo ca l ise d  
le s io n  in the a n tru m  fo r which to ta l  g a s t re c to m y  w as done.
In th i r ty  c a s e s  in which the tum our ap p ea red  to be 
c o n f in e d  to the  p ro x im a l  one q u a r te r  of the s tom ach and for 
w h ich  a t  l e a s t  seven ty -f ive  p e r  cent of the s tom ach w as re m o v e d  
by o e s o p h a g o -g a s t re c to m y  in e igh teen  c a s e s ,  and by to ta l  
g a s t r e c to m y  in ten  c a s e s ,  m ic ro s c o p ic  evidence of tum our 
s p re a d  w ith in  the d is ta l  one q u a r te r  w as  ev ident in two c a s e s .
In one p a t ie n t  in whom a to ta l  g a s t re c to m y  had been  p e r fo rm e d  
f o r  an a p p a re n t ly  lo c a l is e d  le s io n  in the c a rd ia ,  duodenal 
in v o lv em en t w as found at the d is ta l  line  of r e s e c t io n .
It is  of in t e r e s t  to specu la te  on the m ethods by which 
le s i o n s ,  w hich  ap p ea r  to be lo c a l ise d ,  m ay  d e m o n s tra te  tum our 
t i s s u e  s p re a d  a t  a  line  of r e s e c t io n  fa r  rem o v ed  f ro m  i t ,  and 
e s p e c ia l ly  to c o n s id e r  those c a s e s  in which apparen tly  lo c a l is e d  
le s io n s  in the d is ta l  and p ro x im a l  p o r t io n s  of the s tom ach  m ay  
e x h ib it  invo lyem ent of the oesophagus and duodenum re s p e c t iv e ly .  
C anon ico  (1950} p o s tu la te s  th a t  th e re  a re  th re e  m ethods of 
e x ten s io n  of c a n c e r  w ithin  the g a s t r i c  w all o r to the duodenum 
o r  o e so p h a g u s .  The f i r s t  of th ese  is  by continuous lym pha tic  
p e rm e a t io n  by ex tens ion  of c e l lu la r  chains  of c an ce r  c e l ls  th rough  
the  ly m p h a t ic s  u n ti l  a favourab le  loca tion  fo r  fu r th e r  developm ent 
is  r e a c h e d .  He s ta te s  th a t  the re g io n a l  p ro c e s s  m ay  r e m a in  in 
c o n ta c t  w ith the  p r i m a r y  g row th , or m ay  b re a k  connec tion , w ith
f o r m a t io n  of a p p a ren t ly  new nodules  of tu m o u r .  The 
second  m e th o d  of ex tens ion  m ay  be by lym pha tic  e m b o l ism , 
o r  d isco n t in u o u s  m e ta s ta t ic  d is se m in a t io n .  The th ird  m ethod  
m a y  be by con tigu ity . A ll of th e se  m ethods  a re  p o ss ib le  
b e c a u s e  of the continuous ly m pha tic  pool p r e s e n t  in the g a s t r ic  
w a l l ,  and w hich h a s  been  d e sc r ib e d  in a p re v io u s  c h a p te r .
Stout (-1942, 1948) d e sc r ib e d  a type of c a rc in o m a  of 
the  s to m a ch  w hich  is  c h a r a c te r i s e d  by the growth s ta r t in g  in the 
su b m u c o sa  and sp read in g  su p e r f ic ia l ly  in the m u c o sa  and sub­
m u c o s a  w ithout p e n e tra t in g  deeply  into the m u s c u la r  is  until 
i t  h a s  c o v e re d  a co n s id e rab le  su rface  a r e a .  Hebbel (1950) 
d e s c r ib e d  e lev en  c a s e s  of su p e r f ic ia l  c a rc in o m a  of the s tom ach  
s im i l a r  to th o se  d e sc r ib e d  by Stout and to "le c an ce r  g a s t r iq u e ,  
m u c o e r o s i f ,  a m a rc h e  len te"  of G utm ann (1939), the can ce r  
in s i tu  of M allo ry  (1940) and the m u co sa l  c a rc in o m a  d e sc r ib e d  
by K on je tzny  (1938). Some of th e se  tu m o u rs  cover b ro ad  
e x p a n s e s  of ithe m u c o sa  and m ay  show shallow  e ro s io n s  o r  
c lo se ly  r e s e m b le  benign p en e tra t in g  u lc e r  in one a r e a  with the 
r e m a in d e r  of the tum our being confined to the su p e r f ic ia l  l a y e r s  
E w ing  (1940) e x p re s s e d  the opinion th a t  th is  type of tu m our m ay  
be an exam ple  of p ro g r e s s iv e  m u l t ic e n t r ic  c a rc in o m a to u s  o r ig in
The concep t of m u l t ic e n t r ic  o r ig in  of c a n c e r  i s  in 
co n f l ic t  w ith  th a t  of the u n ic e n t r ic  p r in c ip le  propounded by 
C onheim  (1889). This concept is b a sed  on the b e lie f  th a t  c a n c e r
i s  the  r e s u l t  of the cen tr ifu g a l re p ro d u c t io n  of a single ce l l  
n id u s .  W ill is  (1948) and C ollins  e t al (1952) be lieve  th a t  th is  
i s  n o t  a lw ays  the c a s e ,  and tha t an obviously  m a lig n an t  le s io n  
m  ay r e p r e s e n t  the confluence of n e ig hbouring , bu t independen t,  
le s io n s .  W i l l i s  s ta te s  th a t  g a s t r ic  c an c e r  a r i s e s  often , no t 
f r o m  a s ingle  fo c u s ,  but p ro g r e s s iv e ly  over a f ie ld  of p re p a r e d  
m u c o u s  m e m b ra n e  of sm a l l  o r  g re a t  a r e a ,  and quotes the 
o c c a s io n a l  d is c o v e ry  of m ultip le  s ep a ra te  a r e a s  of d iffuse ly  
in f i l t ra t in g  c a rc in o m a  of the s to m ach . C ollins  (1952) found 
m u lt ip le  m a lig n a n t  le s io n s  in tw e n ty -s ix  of 117 r e s e c te d  s to m a ch s .
The o b se rv a t io n s  m ade on the s e r i e s  of c a s e s  
d e s c r i b e d  (T ab le s  112 and 113) a re  in te re s t in g  and e x tre m e ly  
d is q u ie t in g .  They d e m o n s t ra te  th a t  how ever r a d ic a l  a g a s t r ic  
r e s e c t i o n  m a y  b e ,  even to to ta l g a s t r e c to m y  the su rgeon  cannot 
f e e l  confiden t th a t  he has  r e s e c te d  wide of the tum our t i s su e  if 
he r e l i e s  on in sp ec tio n  and pa lpation  only. The n e c e s s i ty  fo r 
m ic ro sc o p ic i  ex am ina tion  of a ll  l in e s  of r e s e c t io n  is  ev iden t in 
o r d e r  to d e te rm in e  the adequacy of the r e s e c t io n  p e r fo rm e d .
In the Saskatchew an s e r i e s  of c a s e s ,  of 578 c a s e s  who 
h ad  g a s t r i c  r e s e c t io n  fo r  c a n c e r ,  e igh ty -tw o  (4. 1 p e r  cent) w e re  
found to have involvems n t of one o r  both l in e s  of r e s e c t io n  by 
t u m o u r .  With in c re a s e d  r a te  of r e s e c ta b i l i ty  th e re  p roved  to 
be an in c re a s in g  r a te  of invo lvem ent of l in e s  of r e s e c t io n  
(T ab le  114).
Y e a rs N um berof
R esec tio n s
Lines of R esec tio n  Involved
N um ber P e r  cen t
1932 -55 578 82 4. 1
1932 - 36 21 1 0 .8
1937 - 41 42 1 0 .5
1942 - 46 87 14 3 .5
1947 - 51 199 28 4 . 1
1952 - 55 229 38 6 .6
GASTRIC CANCER; THE INCIDENCE OF INVOLVEMENT 
OF LINES OF RESECTION
SASKATCHEWAN 1932-55
TABLE 114
F o r  the y e a r s  1954 and 1955, when it  w as  p o ss ib le  
to d i f f e r e n t ia te  betw een pa ll ia t ive  and " c u ra t iv e "  r e s e c t io n ,  as  
e s t im a te d  by the su rg eo n , the inc idence  of the l in es  of r e s e c t io n  
w e re  c a lc u la te d  (Table 115) . Of the " c u ra t iv e "  r e s e c t io n s ,  twelve 
h ad  the p ro x im a l  l in es  of r e s e c t io n  involved and seven  the d is ta l  
l in e .  In th re e  c a s e s  both l in e s  of r e s e c t io n  w e re  involved .
The re la t io n  betw een the s ite  of the tum our w ithin  the 
s to m a ch  and the incidence of l in e s  of r e s e c t io n  invo lvem ent in 
t h o s e  p a t ie n ts  w ith  "c u ra t iv e "  re s e c t io n  is  seen  in Table 116.
Of those  rece iv in g  " c u ra t iv e "  r e s e c t io n  during  the la s t  
two y e a r s  of the su rvey  and who had involved l in es  of r e s e c t io n ,  
five p a t ie n ts  had  no tum our invo lvem ent of the reg io n a l  lym phatic  
g la n d s .  T h ese  p a tien ts  w ere  a definite  lo s s  to sa lvage . The 
l a r g e r  the g a s t r i c  le s io n  the m o re  like ly  the l in e s  of r e s e c t io n  
a re  to be involved (Table 117}. In f il tra tin g  tu m o u rs  had a g r e a te r  
in c id en ce  of involved l in es  of r e s e c t io n  (Table 118}.
■\Vhen the tu m our is  found in the l in e s  of r e s e c t io n  the 
r e m o v a l  of a fu r th e r  po rtion  of s to m ach , duodenum or oesophagus 
is  in d ic a ted .  T h is  can be done m o s t  conveniently  a t the tim e  of 
t h e  in i t ia l  o p e ra t io n  and r e q u i r e s  the co o p era tio n  of a pa th o lo g is t  
who c an  give a  com peten t r e p o r t  on f ro z e n  sec tions  of t i s s u e  
r e m o v e d  f r o m  the r e s e c te d  e d g es .  If quick section  f a c i l i t ie s  
a r e  n o t av a ilab le  and if tum our invo lvem ent is  only ev iden t on 
e x a m in a t io n  of p a ra ff in  s ec t io n s ,  r e - o p e r a t io n  with w ider 
r e s e c t io n  is  m a n d a to ry .
G a s t r ic  E.e sec tion
C u ra tiv e Pallia tive
N u m b e r  
of 
C a s e  s
N um ber 
With 
Involved 
Line s of 
R ese c t io n
Incidence
of
Involved 
L in es  of
Re section
%
N um ber 
of 
C ase  s
N um ber 
With 
Involved 
L ines  of 
Re se ction
Incidence
of
Involved 
L in es  of 
Re section  
%
99 22 21 .2 24 7 25 .0
GASTRIC CANCER: THE INCIDENCE OF INVOLVEMENT 
OF THE LINES OF RESECTION IN "CURATIVE" AND 
P A L L IA T IV E  GASTRIC RESECTION DURING THE YEARS
1954 AND 1955
TABLE 115
Q-"'
Site of T um our
N um ber of P a t ie n ts  with Involvem ent 
of l in e s  of R esec tio n  in "curative"group
P r o x im a l D is ta l
P r o x im a l
and
D is ta l
P r e p y lo r u s 2 4 2
A n tru m - 1 -
L e s s e r  C u rv a tu re 1 2 -
G r e a t e r  C u rv a tu re  
and Fundus
1 - -
A n te r io r  W all 1 - -
P o s t e r i o r  Wall 1 - -
Body 1 - -
C a r d ia 2 - 1
Whole s to m ach  includ 
ing M ultip le  C a n c e rs
3 - -
GASTRIC CANCER: THE RELATIONSHIP BETW EEN THE SITE 
O F  THE TUMOUR IN THE STOMACH AND INVOLVEMENT OF 
THE LINES OF RESECTION IN PA TIEN TS WHO HAD "C U R A TIV E" 
GASTRIC RESECTION DURING THE YEARS 1954 AND 1955
TABLE 116
L in e s  of R esec tio n
Size of Tum our 
(c m s .  d iam e te r )
Not
Stated 0 - 2 2 - 4
4 or 
G r e a t e r
N u m b er  in cu ra t iv e  
R ese c t io n 4 1 - 17
N u m b er  in pa ll ia tive  
R ese c t io n
3 - 1 3
GASTRIC CANCER: THE RELATIONSHIP BETW EEN  THE
SIZE O F THE GASTRIC LESION AND INVOLVEMENT OF 
THE LINES OF RESECTION IN THOSE PATIENTS WHO HAD 
"C U R A TIV E" AND PALLIATIVE GASTRIC R E S E C T I O N S  
DURING THE YEARS 1954 AND 1955
I TABLE 117
L in e s  of R esec tio n
Type of T um our
Polypoid U lcera t in g In f il tra ting
N u m b er  in C ura tive  
Re sec t io n s 1 7 14
N u m b er  in P a l l ia t iv e  
Re sec tio n s
2 2 3
GASTRIC CANCER: THE RELATIONSHIP BETW EEN  THE
TY PE OF TUMOUR AND INVOLVEMENT OF THE LINES OF 
RESECTIO N  IN THOSE PA TIEN TS WHO HAD "CURATIVE" 
AND PA L LIA T IV E GASTRIC RESECTIONS DURING THE
I
YEARS 1954 AND 1955 
TABLE 118
u I thought i t  no d is g ra c e  to le t  the 
w o r ld  see  w h e re  I fa i led  of s u c c e s s ,  
th a t  th o se  th a t  com e a f te r  m e m ay  
l e a r n  w hat to avoid*'
R ic h a rd  W isem an 
S er ge a n t - c h i r  u r  geon 
1621-1676
C H A PTE R  10 
SURVIVAL IN GASTRIC CANCER
A su rv ey  of the su rv iv a l  t im e s  of p a t ien ts  w ith 
c a n c e r  of the s tom ach  p ro v id e s  an opportunity  to study the 
n a tu r a l  c o u rse  of the d is e a se  f ro m  the o n se t  of the f i r s t  
sy m p to m  until  death  in those p a t ie n ts  who have not been  t r e a te d  
and a lso  p e r m i t s  an a s s e s s m e n t  to be m ade of the d eg ree  to 
w h ich  the n a tu ra l  behav iour of the d is e a s e  m ay  be m odified  
by the  inc iden t of t r e a tm e n t .
Although Cole has  re c e n t ly  sugges ted  th a t  th e re
I
m a y  be a few excep tions  to the r u le ,  it m ay  be a s su m e d  tha t 
the opinion e x p re s s e d  by W elch in 188 5 " th a t  th e re  is  no 
su ff ic ien t  ev idence  to believe  tha t c a n c e r  of the s tom ach  h a s  
e v e r  been  co m ple te ly  d e s tro y ed  by any n a tu ra l  p ro c e s s "  is  
s t i l l  t ru e  and th a t  a ll  p a t ien ts  who have g a s t r ic  c a rc in o m a  
and who do no t r e c e iv e  t r e a tm e n t  w ill  die as  a d i r e c t  o r  an 
in d i r e c t  r e s u l t  of the p re s e n c e  of the d is e a s e .  In these  
p a t ie n ts  the p e r io d  of su rv iv a l  a f te r  the o n se t  of sym ptom s
v a r i e s  and a p p e a rs  to be con tro lled  by c e r ta in  f a c to r s .
One of th e se  is  the a l te re d  n u tr i t io n  of the p a tien t w hich m ay  
be a d i r e c t  r e s u l t  of the site of the tu m o u r .  A p a tien t  with 
u n re l ie v e d  o b s tru c tio n  due to can c e r  a t  the c a r d ia  or the 
p y lo ru s  m ay  die m o re  rap id ly  than a co m p arab le  p a tien t  
w ith  a le s io n  of s im ila r  type and ac tiv ity  involving the body 
of the  s tom ach  because  of h is  inab ility  to t r a n s p o r t  food to 
the d ig e s t iv e  and abso rp tive  p a r t  of the in te s t in a l  t r a c t .  The 
v o m itin g  w hich m ay  be the concom itan t of such o b s t ru c t io n ,  
e n h an c e s  the n u tr i t io n a l  deb ility  of the p a tien t by adding to it 
the  e f fe c ts  of dehydra tion  and e lec tro ly te  im b a lan ce .
A nother fa c to r  m ay  be the m e tab o lic  d e ra n g em e n t  
co n seq u en t upon hepa tic  f a i lu re ,  the r e s u l t  e i th e r  of d e s tru c t io n  
o r  r e p la c e m e n t  of the l iv e r  p a re n ch y m a  by m a ss iv e  tum our 
m e t a s t a s e s  or changes in the l iv e r  t is su e  seco n d ary  to 
n u t r i t io n a l  a b n o rm a l i t ie s .  The g ro s s ly  d eb il i ta ted  pa tien t 
m a y  die p re m a tu re ly  becau se  he is  m o re  p rone to develop o ther 
le th a l  co m p lica t io n s  such a s  b ronchopneum on ia , the l a t te r  
being  the im m ed ia te  cause  of death  and the g a s t r ic  tum our 
and i t s  seque lae  only con tribu ting  f a c to r s .
Many pa tien ts  who have d e m o n s t ra te d  no c lin ica l  
o r  la b o ra to ry  evidence of l iv e r  dysfunction  die and a t au topsy  
a re  found to have m o d e ra te ly  sm a l l  g a s t r ic  le s io n s  which a re  
n o t  caus ing  o b s tru c t io n  nor undue h a e m o r rh a g e  and w hich have
no t m e ta s t a s i s e d  beyond the p e r ig a s t r i e  lym ph g lands . In 
th e se  i t  i s  d iff icu l t  to a t tr ib u te  the death  to the g a s t r ic  
n e o p la s m  and y e t ,  in m a n y , no o ther g ro s s  ab n o rm a li ty  is  
found. None of the th e o r ie s  of toxic or h u m o ra l  d is tu rb a n c e s  
a r i s in g  a s  a r e s u l t  of the p re s e n c e  of c an ce r  in the body and 
w h ich  have b een  p re s e n te d  a s  the p o ss ib le  exp lana tions  of 
the d e a th s  of som e of th e se  p a t ie n ts  h a s  been p ro v ed .
The n a tu re  of the tum our i t s e l f  m ay be a con tribu ting  
f a c t o r .  The grow th  po ten tia l  of the n e o p la s t ic  c e l ls  co m p ris in g  
the  p r i m a r y  g a s t r i c  tum our is  im m e a s u r a b le ,  but its  influence 
upon the p ro g n o s is  o r  su rv iv a l  t im e  m ay  be a p p aren t .  It w as 
on th is  b a s i s  th a t  M acD onald (1954) b a sed  h is  philosophic  th e s is  
of b io lo g ic a l  p re d e te r m in i s m  as  a l im it in g  fac to r  in the cu rab il i ty  
of the  d i s e a s e .
The su rv iv a l  t im e s  of the p a t ien ts  with g a s t r ic  c a rc in o m a  
who w e re  a d m it te d  to the c an ce r  c l in ic s  betw een the y e a r s  1932 
and 1950 p e r m i t s  an a s s e s s m e n t  to be m ade of the five y e a r  
s u rv iv a l  r a t e  of the whole group.
The s u rv iv a l  t im e ,  a s s e s s e d  f ro m  the date of o n se t  of 
the  f i r s t  sy m p to m , w as  d e te rm in e d  in 1179 pa tien ts  (Table 119). 
M o re  than  th re e  q u a r t e r s  of th em  su rv iv ed  six m o n th s ,  a lm o s t  
h a l f  w e re  dead  w ith in  one y e a r  and a lm o s t  seventy  p e r  cent had 
su ccu m b ed  w ith in  two y e a r s .  L e s s  than  six p e r  cen t of the to ta l  
n u m b e r  of p a t ie n ts  w e re  alive five y e a r s  a fte r  the o n se t of the
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f i r s t  s y m p to m . When no t r e a tm e n t ,  or only pa llia tive  
p r o c e d u r e s  w e re  given, th e re  w as a ra p id  lo s s  of life 
am oun ting  to m o re  than  one q u a r te r  of the p a tien ts  in each  of the 
f i r s t  th r e e  y e a r s  a f te r  the o n se t  of sy m p to m s . Seven p a t ie n ts  
su rv iv e d  five y e a r s  f ro m  the o n se t of sym ptom s w ithout the 
b e n e f i t  of e x c is io n a l  s u rg e ry .  When an e ffo r t  to cu re  the p a tien t  
w as  m ad e  by p e r fo rm in g  g a s t r ic  r e s e c t io n ,  the r a te  of lo s s  of 
l ife  w a s  s lo w e r ,  and m o re  than twenty p e r  cen t su rv ived  five 
y e a r s .  In th is  group the lo s s  of 10.8  p e r  cen t o c c u r r in g  w ithin 
the  f i r s t  s ix  m on ths  included the p a t ien ts  who had died as  a r e s u l t  
of the o p e ra t iv e  p ro c e d u re  and no t of the d is e a s e  d i re c t ly .  T h is  
te c h n ic a l  lo s s  is  r e f le c te d  in the p ro p o r t io n  who died during  each  
of the su cceed ing  su rv iv a l  p e r io d s  spec if ied .
It is  c u s to m ary  to s e le c t  the date of t r e a tm e n t  as the 
s ta r t in g  po in t fo r  the calcu la tion  of su rv iv a l  t im e s .  F o r  the 
p u rp o s e s  of th is  m onograph  the date of a d m iss io n  to the c lin ic s  
of the 1274 p a t ie n ts  who w ere  seen betw een 1932 and 1950 w as the
I
b a s e  line  se le c te d  b e c a u s e ,  for p r a c t ic a l  p u rp o s e s ,  it  ap p ro x im a ted  
to the date  of t r e a tm e n t  in those p a t ie n ts  upon whom an op e ra t iv e  
p ro c e d u re  w as  done and a lso  b ecau se  i t  p rov ided  a convenient tim e  
f r o m  w hich  to ca lcu la te  the  su rv iv a l  in those who w ere  not t r e a te d .
L e s s  than two fif ths  of the pa tien ts  su rv ived  the f i r s t  
s ix  m o n th s  a f te r  ad m iss io n  to the c lin ic  (Table 120). Only one 
f if th  of th em  lived  fo r  m o re  than one y e a r  and ju s t  over five 
p e r  c en t  su rv iv ed  for five y e a r s .
S u rv iv a l  p e r io d  f ro m  
date  of a d m is s io n  to 
c l in ic s  (Months)
P a t ie n ts  surv iv ing  
each  tim e in te rv a l
N um ber P e r  cent
L e s s  than  6 m onths 484 38.0
6 - 11.9 268 21.0
12 - 2 3 .9 155 12.2
24 -  3 5 .9 110 8 .6
36 - 4 7 .9 86 6 .8
48 - 5 9 .9 68 5.3
60 or m o re 67 5.3
GASTRIC CANCER: THE PROPORTION OF PATIENTS 
SURVIVING AT CERTAIN SPEC IFIED  PERIODS OF 
TIME FROM  THE DATE OF TREATM ENT (OR A FT E R  
THE DATE OF THE FIRST ADMISSION TO THE CLINICS 
IN THOSE PA TIEN TS WHO RECEIVED NO TREATMENT . 
THE 1Z74 PA TIEN TS SEEN AT THE CLINICS BETW EEN 
1932 AND 1950 ARE STUDIED
SASKATCHEWAN 1932-50
TABLE 120
)T r e a tm e n t
T otal 
num ber 
of pa t ien ts
N um ber of 
p a t ien ts  who 
su rv ived  five 
v e a r  s
F ive  y e a r  
su rv iv a l  
r a te  
fner cent)
Re sec tio n 304 60 19.7
P a l l ia t iv e 185 1 0 .5
No t r e a tm e n t 785 6 0 .8
T o ta l 1274 67 5.3
GASTRIC CANCER: THE FIVE YEAR SURVIVAL R A TE, 
C A LC U LA TE D  FROM DATE OF TREATM ENT, OR FROM 
THE DATE OF FIRST ATTENDANCE AT CLINICS, 
R E L A T E D  TO THE TY PE OF TREATMENT GIVEN
TABLE 120 (i)
I
The Saskatchew an five y e a r  su rv iv a l  r a te  of 
5 .3  p e r  cen t  (T ab les  120 and 121 (i»  c o n t ra s ts  w ith the 
p u b lish ed  r e p o r t s  f ro m  o ther c e n t r e s  over the p a s t  five y e a r s  
(T ab le  121) . The r e a s o n s  for th is  d iffe rence  m ay  r e s t  in the 
la c k  of se lec t io n  of the pa tien ts  which co m p r ise  the c l in ica l  
m a t e r i a l  in th is  s e r i e s ,  the ph ilosophic  a ttitude to the d is e a s e  
and i t s  t r e a tm e n t  by the p ro fe s s io n  w ithin  the p ro v in ce ,  o r  in 
the d if fe ren c e  in the quality  of the s u rg e ry  p e r fo rm e d .
T h e re  is  no m a te r i a l  d iffe rence  in the su rv iva l 
p a t t e r n s  be tw een  the m a le s  and the fe m a le s  of the group 
(T ab le  122). A pprox im ate ly  the sam e p ro p o r t io n  of the 
p a t ie n ts  in each  sex  is  found to have su rv iv ed  the v a r io u s  
t im e  in te r v a l s .  The five y e a r  su rv iv a l  r a te  is  s im i la r  a t
5 .2  p e r  cen t  fo r  m a le s  and 5 .5  p e r  cen t fo r  fe m a le s .
When age and sex a re  c o n s id e re d  it is  ev ident 
th a t  the g r e a t e s t  lo s s  of su rv iv o rs  o c c u r s  during  the  f i r s t  
y e a r  a f te r  wfyich the su rv iv a l  cu rve  fa l l s  l e s s  s teep ly  (Table 123). 
T h e re  i s  no s ign if ican t d iffe rence  in the su rv iv a l  r a t e s  betw een 
the age g ro u p s  ex cep t  for those p a t ie n ts  over seventy  y e a r s  of 
a g e ,  w hich  a re  s ign ifican tly  lo w e r .
The fa l la cy  of a ssu m in g  th a t  the date of o n se t  of 
s y m p to m s  is  synchronous w ith the o n s e t  of the d is e a s e  is  obvious 
to ev e ry o n e  who has  had c l in ica l  e x p e r ien ce  of g a s t r ic  c a n c e r .  
The t im e  o f o n se t  and the d eg ree  of s e v e r i ty  of the sym ptom s 
b e a r  l i t t le  re la t io n s h ip  to the stage of deve lopm en t of the lo c a l  
g a s t r i c  l e s io n ,  i ts  sp re a d  to contiguous v i s c e r a  or to re g io n a l
Author
R ep o rted  
F iv e -y e a r  
Surv iv  a 1 
(P e r  cent)
M innes  e t  al (1936) 3 .5
P a c h  and Liv ingstone (1940) 4 .0
H a rn e t t  (1947) 4 .0
W a lte rs  (19^3) 5 .0
C u s te r  (1945) 5 .6
G ra y  (1942) 6 .2
J e m e r in  (1952) r 6.4
State e t al (1947) 6 .6
W eese (1940) 7 .6
C ooper (1952) 8. 5
O chsner (1953) 9 .9
J e m e r in  (1952) 11.6
B a rc la y  (1951) 12. 2
P a c h  (1951) 12.3
W a lte rs  (1953) 14.0
GASTRIC CANCER: R EPO R T E D  FIVE - YEAR
SURVIVAL RATES, CALCULATED ON THE 
BASIS OF A LL PA TIEN TS SEEN
TABLE 121
S u rv iv a l  
p e r io d  
f r o m  date  
of
a d m is s io n  
to c l in ic  
(Months)
P a t ie n ts  surv iv ing  each  tim e in te rv a l
Male s 
(964 pa tien ts)
F  em a les  
(310 patien ts)
N um ber P e r  cent N um ber P e r  cent
L e s s  than  
6 m o n th s
367 38. 1 117 37.7
6 - 11.9 209 21.7 59 19.0
12 - 23 .9 123 12.8 32 10.3
24 - 3 5 .9 90 9 .3 20 6 .5
36 - 4 7 .9 68 7. 1 18 5 .8
48 - 59 .9 51 5 .3 17 5 .5
60 50 5 .2 17 5.5
GASTRIC ,CANCER: THE PROPORTION OF MALES AND 
F E M A L E S  WHO SURVIVED AT CERTAIN SPECIFIED  
INTERVALS OF TIME A F T E R  TREATM ENT (OR DATE 
O F CLINIC ADMISSION IN THOSE PA TIEN TS WHO HAD 
NO T R E A T M E N T). TOTAL NUMBER OF PATIENTS 1274
SASKATCHEWAN 1932-50
TABLE 122
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lynaph g la n d s „ T h ere  can be no gu a ran tee  th a t  a p a t ien t  
p re s e n t in g  for t r e a tm e n t  on the f i r s t  day of h is  f i r s t  sym ptom  
w ill  have a b e t te r  chance of cu re  than ano ther who m ay  de lay  
s e v e r a l  m o n th s  be fo re  seeking t r e a tm e n t .  The concept th a t  
e a r ly  d ia g n o s is ,  m e a s u re d  f ro m  the date of o n se t  of sy m p to m s ,  
w il l  r e s u l t  in a high su rv iv a l  r a te  is  as  fa lse  a s  i t  is  p o p u la r .
S ev e ra l  r e p o r t s  have ap p ea red  in the m e d ica l  
l i t e r a t u r e  ove r  the p a s t  five y e a r s  which c o r r e la te  the du ra tio n  
of sy m p to m s  w ith  the p ro g n o s is .  Swynnerton (1952) in a rev iew
of 375 c a s e s  no ted  th a t "an ou tstanding  f i n d i n g  is  the m a rk e d
p ro g n o s t ic  s ign ificance  of the length of h is to ry  among pa tien ts  
t r e a t e d  w ith  su rg ic a l  r e s e c t io n .  The g r e a te r  the length  of 
h i s t o r y ,  the b e t te r  is  the p ro g n o s i s . "  Without p re s e n t in g  any 
c l in ic a l  o r  s ta t i s t ic a l  da ta  to. support  h is  s ta tem e n t ,  M acDonald 
(1954) e la b o ra te d  upon the o b se rv a t io n s  m ade by Sw ynnerton, 
" P a t i e n t s  w ith  p ro g r e s s iv e ly  longer  p e r io d s  of de lay , f ro m  the 
o n s e t  of sy m p to m s  to the tim e of ex p lo ra t io n ,  enjoy in c re a s in g ly  
b e t te r  ch an ces  of re s e c t io n  and long t e r m  s u rv iv a l ."  B a rc la y  
y(1952) s tud ied  the re la t io n sh ip  be tw een  the dura tion  of sym ptom s 
and the su rv iv a l  of 526 pa tien ts  who had g a s t r i c  can ce r  and 
concluded  th a t  when a l l  the c a s e s  w e re  c o n s id e re d ,  and not 
only  th o se  in whom re s e c t io n  of the s tom ach  had been  p e r fo rm e d  
as  in the  Swynnerton g roup , d u ra t io n  had l i t t le  influence 
on the su rv iv a l  t im e .  E vidence  h a s  a l re ad y  been  p re s e n te d  
in th is  m o n o g rap h  to show tha t th e re  is  no re la t io n sh ip
be tw een  the d u ra t io n  of sy m p to m s  and o p e ra b i l i ty  and 
r e s e c t a b i l i t y  r a t e s  in the u n s e le c te d  s e r i e s  of p a t ie n ts  
d ra w n  f r o m  the S askatchew an  C a n c e r  C l in ic s .
It is  in te r e s t in g  to note the s im i la r i ty  in the 
p ro p o r t io n  o f  s u rv iv o r s  in a ll  the d u ra t io n  g roups  ex ce p t  in 
the  s u rv iv a l  p e r io d s  u nder  six  m o n th s  and be tw een  s ix  and 
tw elve  m o n th s  (Table  124). In th e se  two e a r ly  g ro u p s  i t  
w ould  a p p ea r  on c a su a l  ex am in a tio n  th a t  the  lo n g e r  the 
d u ra t io n  of sy m p to m s  the g r e a t e r  is  the p ro p o r t io n  of 
s u r v iv o r s .  T h is  d if fe ren ce  is  no t s ta t i s t i c a l ly  s ig n if ican t .
W hen the d u ra t io n  is  lo n g e r  than twelve m o n th s  even  th is  
a p p a r e n t  t r e n d  is  not ev iden t .  When the p a t ie n ts  a re  g rouped  
a c c o rd in g  to w h e th er  they  re c e iv e d  no t r e a tm e n t ,  p a l l ia t iv e  
t r e a tm e n t  o r  g a s t r i c  r e s e c t io n  and th e i r  su rv iv a l  c o m p a re d  
w ith  the d u ra t io n  oi: th e i r  sy m p to m s  th e re  is  no s ig n if ic an t  
d i f f e re n c e  in su rv iv a l  be tw een  those  w ith  the  s h o r t ,  in te rm e d ia te  
and long d u ra t io n s  of sy m p to m s  (T a b le s  125, 126, 127).
T h e re  is  no s ta t i s t i c a l ly  s ig n if ic an t  d if fe ren ce  
be tw een  s u rv iv a l  and the s ite  of the p r i m a r y  tu m o u r  w ith in  
the s to m ach  ex cep t  in the c o m p a r is o n s  be tw een  le s io n s  of the 
c a r d ia  and o th e r  s i t e s .  T h is  s ig n if ic an t  d if fe ren c e  is  p ro b a b ly  
r e l a t e d  to the lo w er  o p e ra b i l i ty  and r e s e c ta b i l i ty  r a t e s  fo r  
le s io n s  of the c a r d ia  r a t h e r  than  to any m a t e r i a l  d if fe ren c e  
in the  b eh av io u r  o r  n a tu ra l  c h a r a c t e r  of the d i s e a s e  in th is  
site (T a b le s  128, 129, 130, 131).
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At e ac h  su rv iv a l  p e r io d  no s ig n if ic a n t  d if fe ren c e  
b e tw een  the type of tu m o u r  and the su rv iv a l  r a t e  w as  found, 
(T a b le s  132, 133, 134, 135).
T h e re  w as  s ta t i s t i c a l  s ig n if ican ce  b e tw een  the 
s u rv iv a l  of those  p a t ie n ts  w ith  invo lved  and th o se  w ith  
un invo lved  ly m p h a t ic  g la n d s .  T h e re  w as  a lso  s ig n if ic a n ce  
found in the c o m p a r is o n  of the su rv iv a l  of those  p a t ie n ts  w ith  
p o s i t iv e  g lands  and of th o se  in w hom  the d a ta  on g lan d u la r  
m e t a s t a s e s  w e re  no t  a v a ilab le  (T a b le s  136, 137, 138, 139). 
W ith la c k  of s ig n if ic an ce  be tw een  th o se  with n eg a tiv e  g lands  
and th o se  in  the u n s ta te d  g ro u p ,  the in fe re n c e  w as  d raw n  
th a t  th e r e  w as  a  p re p o n d e ra n c e  of p a t ie n ts  w ith  n eg a tiv e  n o d es  
in the u n s ta te d  g ro u p . (T a b le s  136, 137, 138, 139). Of the 
159 p a t ie n t s  in w hom  g a s t r i c  r e s e c t io n  w as  p e r f o r m e d  and in 
w hom  the r e g io n a l  ly m p h a t ic  g lan d s  w e re  invo lved  in tu m o u r  
only n ine  s u rv iv e d  five  y e a r s  (5 .7  p e r  cen t) .  T h e re  w e re  
tw e n ty - fo u r  p a t ie n ts  su rv iv e d  five  y e a r s  in the g ro u p  of 
e ig h ty - s e v e n  in w hom  g a s t r i c  r e s e c t i o n  w as  p e r f o r m e d  and 
in w hom  the re g io n a l  g lands  w e re  no t invo lved . T h ese  r e s u l t s  
c o n t r a s t  w ith  th o se  p u b lish ed  f r o m  o th e r  c e n t r e s .
C r i t i c a l  e x a m in a t io n  of the r e c o r d s  of those  p a t ie n ts  
in w hom  g a s t r i c  r e s e c t i o n  w as  p e r f o r m e d  r e v e a l s  th r e e  m a jo r  
and p o s s ib ly  p re v e n ta b le  s o u r c e s  of lo s s  of s a lv a g e .  (T ab le  140 
F ig .  7). High r a t e s  of p o s to p e r a t iv e  m o r t a l i t y  r e d u c e s  the
p o te n t ia l  five y e a r  s u rv iv a l  r a t e s  of th o se  c a s e s  who had 
r e s e c t io n  done. The inc idence  of in v o lv em en t of the l in e s  
of r e s e c t i o n  in the  s to m a c h  w as  h igh  and th e r e  w e re  v e r y  
few  of th e se  p a t ie n ts  w hose  chance  of c u re  w a s  im p ro v e d  
by hav ing  f u r th e r  and m o re  ad eq u a te  r e s e c t io n  done fo llow ing  
the d i s c o v e r y  th a t  r e s id u a l  tu m o u r  w as  p r e s e n t  in the  g a s t r i c  
p o u ch , duodenum  or o e so p h a g u s .  The p a th o lo g ica l  r e p o r t s  
w h ich  d e s c r ib e d  only s m a l l  f r a g m e n ts  of g r e a t e r  and l e s s e r  
o m e n ta  r e m o v e d  w ith  the  s to m ach  w e r e  tak en  to r e p r e s e n t  
l e s s  th an  adequa te  e x c is io n a l  s u r g e r y .
T h e se  th re e  f a c to r s  w e re  ev id en t  in the  s e v e r a l  
p e r io d s  re v ie w e d  (T ab le l4 0 ) .  In the o v e r a l l  s tudy  they w e re  
r e s p o n s ib le  fo r  a f u r th e r  lo s s  of 12 .7  p e r  c en t  in the p o te n t ia l  
f ive  y e a r  s u rv iv a l  r a t e ,  r e d u c in g  i t  f r o m  2 8 .9  p e r  cen t  to
1 6 .2  p e r  c e n t .  In the co n se c u t iv e  d iv ided  p e r io d s  the l o s s ,  
due to  th e se  cau se  s w as  c o m p a ra b le  a t  7 . 4 ,  1 3 .7 ,  1 3 .1 ,
1 2 .6  and 15 .3  p e r  c en t .  When only th o se  p a t ie n ts  who had  
g a s t r i c  r e s e c t i o n  a r e  c o n s id e r e d ,  the  to ta l  lo s s  of p o ten t ia l  
s a lv ag e  is  fo rm id a b le  (T able  141) . E v en  in the  m o s t  r e c e n t  
y e a r s  th is  l o s s  am o u n ts  to a lm o s t  two f if th s  of the p o te n t ia l  
s a lv a g e .
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FIGURE 7. THE MANAGEMENT OF GASTRIC 
CANCER IN SASKATCHEWAN 1 9 3 2 - 5 5 .
C H A PT E R  11
MISSED O PPO R TU N ITIES
It i s  of in te r e s t  to th e o r iz e  on wh. a t the r e s u lt s  
o f  tr e a tm e n t o f  c a n c e r  of the stom ach  in S ask atch ew an  m igh t  
have b een  if  none o f the o p p o rtu n itie s  for  cu re  had b een  m is s e d .  
To try  to a s s e s s  th is  m ea n t r e v ie w in g  the c l in ic a l  h is t o r ie s  of 
a ll th o se  p a tie n ts  who had ca n cer  o f the sto m a ch  and who w e r e  
r e g is t e r e d  in  the C ancer C lin ic s  and s e le c t in g  th o se  in  w hom  
sa lv a g e  ap p eared  to be r e a s o n a b le , but w h o , fo r  v a r io u s  
r e a s o n s ,  w e r e  not cu red . The p a tie n ts  r e g is t e r e d  b etw een  
the y e a r s  1932 and 1950 w e r e  taken  as  the m a te r ia l for  
ex a m in a tio n  so that at the end of the study a th e o r e t ic a l but 
p o s s ib le  fiv e  y e a r  su r v iv a l ra te  cou ld  be c a lc u la te d .
It i s  r e a l is e d  that th e  study o f c l in ic a l  h i s t o r ie s ,  
the r e s u lt s  of in v e s t ig a tio n  and the seq u e la e  of trea tm en t fro m  
c h a r ts  can be v e r y  m is le a d in g  a s  a m e a n s  of a s s e s s in g  w h ich
p a tien ts  cou ld  have b een  sa lv a g e d . It is  a g ree d  to o , that the 
a rm ch a ir  in v e s t ig a to r , by b lin d in g  h im s e lf  to c ir c u m sta n c e s  
w hich  can  a r is e  to m ak e d ia g n o se s  and tr e a tm e n t d if f ic u lt ,  can  
c r e a te  an e n t ir e ly  e r r o n e o u s  im p r e s s io n  and m ak e a b la ck  
p ic tu re  b la ck er  or im p ro v e  it  a lm o s t  at w i l l .  A n .e ffo r t h a s  
b een  m a d e , h o w e v e r , to in clu d e on ly  th o se  c a s e s  in w h ich  
sa lv a g e  ap p eared  to be m o s t  p o s s ib le  and to p r e s e n t ,  ev e n  at the  
r is k  of b o r in g  the r e a d e r  by sy n o p s is in g  the p er tin en t d a ta , an 
accou n t w h ich  can be a s s e s s e d  by the r e a d e r  h im s e lf .
The r e a s o n s  for  the l o s s  of sa lv a g e  in  th is  group of 
p a tie n ts  have b een  c la s s i f i e d  under h ea d in g s  w hich a llo w  an 
o r d e r ly  p r e se n ta t io n .
U NNECESSARY D E L A Y  IN MAKING DIAGNOSIS
C a se  1,. A  fe m a le  p a tien t aged  39 y e a r s ,  gave a 
h is to r y  of p o stp ra n d ia l fu l ln e s s  w ith  e p ig a s tr ic  d is c o m fo r t  of 
e ig h t y e a r s 1 d u ration . H er sy m p to m s w e r e  rep u ted  to have b een  
due to the la c k  o f fr e e  h y d r o c h lo r ic  acid  in h er  g a s tr ic  ju ic e .  
D ilu te  h y d r o c h lo r ic  a c id  w a s  p r e s c r ib e d  and tak en , but w ith  
only  p a r t ia l r e so lu t io n  of h er  sy m p to m s . F ou r y e a r s  a fter  the  
o n s e t ,  she w a s  a d m itted  to h o sp ita l w ith  an e x a c e r b a tio n  of her  
sy m p to m s , a cco m p a n ied  by g r o s s  m e la e n a . R a d io lo g ic a l  
exam in a tio n  o f h er  stom ach  r e v e a le d  no a b n o rm a lity . No  
fu rth er  in v e s t ig a tio n  w a s  done at th is  t im e  to d e te r m in e  the
so u rce  o f the g a s tr o in te s t in a l b le e d in g . She w a s  d isc h a r g e d  
fro m  h o s p ita l ,  the b lee d in g  under c o n tr o l, but w ith  the  
d y sp e p tic  sy m p to m s unabated . F ou r y e a r s  la te r  she w a s  r e fe r r e d  
to the C an cer C lin ic . She w a s  su bm itted  to to ta l g a s tr e c to m y  for  
c a r c in o m a  of the l e s s e r  c u r v a tu r e . The p a th o lo g is t  d e m o n str a te d  
tum our t is s u e  ex ten d in g  to w ith in  one m il l im e te r  o f the p r o x im a l  
lin e  of r e s e c t io n .  The r e g io n a l ly m p h a tic  g lan d s w e r e  in v o lv ed  
in tu m ou r . The p a tien t d ied  tw o y e a r s  la te r  w ith  w id e sp r e a d  
m e ta s ta s e s  w ith in  the abdom inal c a v ity .
C o m m en t: It i s  p o s s ib le ,  if the p a tien t had b een
c a r e fu lly  o b se r v e d  b e c a u se  o f h er  a ch lo r h y d r ia  or m o r e  
th orou gh ly  in v e s t ig a te d  to d e te r m in e  the so u r c e  of th e  m e la e n a ,  
that she m ig h t have b een  g iv en  s u r g ic a l tr e a tm e n t w hen  -her 
le s io n  w a s  sm a ll and con fin ed  to the s to m a c h . The p e r s is te n c e  
of h er  d y sp e p s ia  de,spite the tr e a tm e n t g iven  should  have a ro u sed  
g r e a te r  su sp ic io n  and should  have le d  to m o re  thorough  
in v e s t ig a t io n , e a r l ie r  d ia g n o s is  and e a r l ie r  s u r g ic a l tr e a tm e n t.
C a se  2 . A se v e n ty -o n e  y e a r  o ld  m an w a s  r e fe r r e d  
to the C an cer C lin ic  w ith  a h is to r y  of tw e lv e  pounds w e ig h t lo s s  
ov er  the p r e v io u s  m on th , e p ig a s tr ic  d is c o m fo r t ,  f la tu le n c e  
and fa t  in to le r a n c e . T h ere  had b een  no p r e v io u s  d y sp e p s ia .  
C h o le c y s to g r a m  and b a r iu m  m e a l ex a m in a tio n  w e r e  m ad e but 
both w e r e  r e p o r te d  a s  show ing no a b n o rm a lity . The p a tien t  
w a s d isc h a r g e d  fro m  the c l in ic  a s  hav in g  no ev id e n c e  of
m a lig n a n t d is e a s e .  T w en ty-tw o  m on th s la te r  he w a s  aga in  
r e fe r r e d  to the C an cer  C lin ic  b e c a u se  of p e r s is te n c e  o f the 
sam e sy m p to m a to lo g y  but w ith  the add ition  of a n o r e x ia  and  
c o n stip a tio n . He w a s  found to have a ch lo r h y d r ia  and x - r a y  
ex a m in a tio n  r e v e a le d  c a r c in o m a  of the c a r d ia c  end of h is  
s to m a c h . H is  abdom en w a s e x p lo r e d , but in  v ie w  of the  
w id e sp r e a d  g landular and l iv e r  m e t a s t a s e s ,  e x c is io n a l  
su r g e r y  w a s  not d on e. He d ied  sev en  m on th s la te r .
Comment*. The C a n cer  C lin ic  i s  r e sp o n s ib le  for  
the d e la y ed  d ia g n o s is  in  th is  c a s e .  Inadequate in v e s t ig a t io n  
fo llo w in g  h is  f ir s t  r e f e r r a l  to the c l in ic  is  in e x c u sa b le . It i s  
p o s s ib le  that if  the p a tien t had b een  o p era ted  upon at th is  t im e  
a r e s e c ta b le  n o n -m e ta s ta s is e d  le s io n  w ould  have b een  found.
C a se  3 . A f if ty -o n e  y e a r  o ld  m an  w a s r e fe r r e d  to the  
C ancer C lin ic  with, a h is to r y  of e p ig a s tr ic  pa in  o c c u r r in g  two 
h o u rs  a fter  tak ing food  and p o stp ra n d ia l f u l ln e s s .  He had b een  
x - r a y e d  one y ea r  p r e v io u s ly  by h is  own d octor  and to ld  he had  
a duodenal u lc e r .  F a ilu r e  o f  m e d ic a l tr e a tm e n t ov er  th is  y e a r ,  
h o w e v e r , ca u se d  co n cer n  and h is  sto m a ch  w a s  again  x -r a y e d .
On th is  o c c a s io n  g a s tr ic  ca r c in o m a  w a s d ia g n o sed . On a ccou n t  
of th is  he w a s  r e fe r r e d  to the C an cer  C lin ic . T h ere  he w as  
fou n d  to be a ch lo r h y d r ic  and m o d e r a te ly  a n a e m ic , but b a r iu m  
m e a l ex a m in a tio n  w a s  rep o r te d  a s  show ing no a b n o rm a lity .
He w a s  d isc h a r g e d  fro m  the c l in ic .  S ev en  m onth  la te r  h is
sto m a ch  w a s  again  x -r a y e d  by h is  fa m ily  d octor  and a 
p ed u ncu la ted  g a s tr ic  tum our r e p o r te d . He w a s  again  r e fe r r e d  
to the C an cer  C lin ic  but w a s again  d isc h a r g e d  b e c a u se  a 
b a riu m  m e a l conducted  th ere  w a s  r e p o r te d  n eg a tiv e  fo r  u lc e r  
and tu m o u r . T h ir teen  m on ths la te r  he w a s  a d m itted  to 
h o sp ita l b e c a u se  o f  continued  sy m p to m s. He w a s  o p era ted  
upon and a to ta l g a s tr e c to m y  d on e. D ir e c t  e x te n s io n  of h is  
tum our to tr a n s v e r s e  c o lo n , je ju n u m , p a n c r e a s  and m e s e n te r ic  
lym p h  n o d es  w a s  found. He d ied  n ine m on th s la t e r .
C om m ent: Any co m m en t on fh is  c a s e  is  su p e r flu o u s .  
It i s  d iff ic u lt  to b e lie v e  that such  an e r r o r  cou ld  o ccu r  in a 
w e ll  o r g a n ise d  C ancer C lin ic . F or the e r r o r  to have b een  
r e p e a te d  i s  u n pardon ab le .
C a se  4 . A s ix ty -fo u r  y ea r  o ld  m an  w a s r e fe r r e d  
to  the C an cer  C lin ic  w ith  a ty p ic a l h is to r y  of c a r c in o m a  of the 
sto m a ch  of one y e a r 's  d u ra tion . H is  b a r iu m  m e a l w a s  r e p o r te d  
a s  show ing on ly  duodenal cap d e fo r m ity . H is  fr e e  h y d r o c h lo r ic  
a cid  w a s  at a n o rm a l le v e l  and h is  h a em o g lo b in  w a s  n in e ty -n in e  
p e r c e n t . T h ere  w a s  som e c l in ic a l su sp ic io n  that a m a s s  w a s  
p alp ab le  in h is  e p ig a s tr iu m . X -r a y  in v e s t ig a tio n  w a s  r ep ea te d  
one m onth  la te r  and w a s  aga in  r e p o r te d  a s  show ing on ly  ev id e n c e  
of o ld  duodenal u lc e r .  A gain  th ere  w a s  su sp ic io n  that a pa lp ab le  
m a s s  w a s  p r e s e n t .  The p a tien t w a s  d isc h a r g e d  fr o m  the c l in ic  
w ith  a d ia g n o s is  of duodenal u lc e r .  T h irty  m on th s la te r  the 
p a tie n t's  abdom en w a s e x p lo r ed  by h is  own d o c to r . A  la r g e
m a s s  w a s  found in the p r e p y lo r ic  r e g io n  and m e ta s ta s e s  
had o c c u r r e d  in the r e g io n a l ly m p h a tic  g lan d s and l iv e r .
He d ied  n ine m on ths la te r  .
C om m ent: The ty p ic a l h is to r y  and the doubt
reg a r d in g  the p r e s e n c e  of an e p ig a s tr ic  m a s s  in a m an  of 
64 y e a r s  of age should  have ca u sed  c o n c e r n  r eg a r d in g  the  
p o s s ib i l i ty  o f g a s tr ic  c a n c e r . The find ing of a n o rm a l ran ge  
of f r e e  h y d r o c h lo r ic  a c id  and an x - r a y  r e p o r t  o f duodenal u lc e r  
should  n o t have in flu en ced  the c l in ic ia n  unduly. The p a tien t  
should  h a v e  b een  g iven  the b e n e fit  of at le a s t  one ad d ition a l 
c l in ic a l  a s s e s s m e n t  b e fo re  d isc h a r g e  fr o m  the c l in ic  or  
b e t te r ,  b een  o ffe r e d  the advantage of ab d om in al e x p lo r a tio n .
C a se  5 . A s ix ty -fo u r  y e a r  o ld  m an gave a two  
y e a r s ’ h is to r y  of n a u se a , p o stp ra n d ia l fu l ln e s s ,  lo s s  of w eig h t  
and w e a k n e s s .  D urin g  th is  t im e  he had had h is  s to m a ch  x -r a y e d  
tw ic e ,  but on n e ith e r  o c c a s io n  w a s  any a b n o rm a lity  r e p o r te d .
H is  fr e e  h y d r o c h lo r ic  a c id  le v e l  had n ot been  a s s e s s e d  and h is  
s to o l had n e v e r  b een  te s te d  for  o c c u lt  b lood . A th ird  x -r a y  r e v e a le d  
a la r g e  f i l l in g  d e fe c t  in the fundus of h is  s to m a ch . He w a s  r e fe r r e d  
to the C an cer  C lin ic  on th is  a cco u n t. T ota l g a s tr e c to m y  w a s  
p e r fo r m e d . D ir e c t  e x te n s io n  to h is  o eso p h a g u s and l e s s e r  om en tu m  
w a s  found. He d ied  e le v e n  m on th s la t e r .
C om m ent: It i s  p rob ab le  that if  th is  p a tien t had
b een  p r o p e r ly  in v e s t ig a te d  w hen he f i r s t  co n su lted  h is  d o c to r ,
su sp ic io n  that he had g a s tr ic  ca n cer  m ig h t have b een  g r e a te r  
and e x c is io n a l  su r g e r y  p e r fo r m e d  two y e a r s  e a r l ie r .
C a se  6. A  s ix ty - s e v e n  y e a r  o ld  m an w a s r e fe r r e d  
to the C a n cer  C lin ic  w ith  a h is to r y  that he had had e p ig a s tr ic  
p ain  fo r  s ix  y e a r s .  D uring th is  t im e , he had c o n su lted  a num ber  
o f d o c to r s  w ith ou t ob ta in in g  r e l ie f .  H is sto m a ch  had n e v e r  b een  
x - r a y e d .  The pain had b een  w o r se  d u rin g  the la s t  y e a r ,  he had  
p r o g r e s s iv e  w e a k n e ss  of th ree  m o n th s1 d u ra tio n , a n o r e x ia  fo r  
two m on th s and for  one m onth  he had b een  v o m itin g  w ith  sm a ll  
h a e m a t e m e s e s . On a d m iss io n  to the c l in ic ,  h is  h aem o g lo b in  
w a s  f if ty -fo u r  p e r c e n t , he w a s  found to have h y p e r c h lo r h y d r ia  
and h is  b a r iu m  m e a l w a s  r e p o r te d  as  show ing  no a b n o rm a lity .
He w a s  d isc h a r g e d  fr o m  the c l in ic  w ith  a d ia g n o s is  of b lee d in g  
p ep tic  u lc e r ,  a lthough th ere  had b een  no r a d io lo g ic a l ev id e n c e  
of an u lc e r .  He d ied  ten  m o n th s la te r  w ith  c a r c in o m a  o f h is  
s to m a c h .
C om m ent: The c u lp a b ility  fo r  th is  c a se  p rob ab ly
r e s t s  on the sh o u ld e rs  of the C an cer  C lin ic  and upon h is  own 
p r iv a te  m e d ic a l a d v iso r . The la tte r  p r e s c r ib e d  trea tm en t for  
h im  w ithout in v e s t ig a t in g  the ca u se  o f h is  sy m p to m s . The 
C a n cer  C lin ic  w a s  u n ju stified  in  m ak in g  a d ia g n o s is  of p ep tic  
u lc e r  w h ere  n on e w a s  d em o n str a b le  in a p a tien t w ho gave a 
h is to r y  o f m a rk ed  change in  lo n g -s ta n d in g  g a s tr ic  sy m p to m a to lo g y . 
It w a s  w ron g to a cce p t h y p e r a c id ity  a s  the h a ll-m a r k  o f  b en ig n ity .
C a se  7 . A f if ty - f iv e  y e a r  o ld  m an  w a s  r e fe r r e d  
to the C an cer C lin ic  w ith  a h is to r y  of th ree  m o n th s1 w e ig h t  
lo s s  and one m o n th 's  h is to r y  of e p ig a s tr ic  p a in  and p o stp ra n d ia l 
f u l ln e s s .  H is h aem og lob in  w a s  n in e ty -n in e  p e r c e n t ,  h e  had  
h y p o ch lo rh y d r ia  and h is  f a e c e s  did not con ta in  o c c u lt  b lood .
X -r a y  of h is  sto m a ch  r e v e a le d  a g rea te r  cu rv a tu re  n ic h e , upon  
w h ic h  the r a d io lo g is t  gave an e q u iv o ca l r e p o r t .  The p a tien t  
w a s d isc h a r g e d  fro m  the c l in ic  a s  hav in g  n o n -m a lig n a n t  
u lc e r a t io n  of h is  s to m a ch . T w e n ty -e ig h t m on th s la te r  he w a s  
fo u n d  to h ave a n o n -r e s e c ta b le  c a r c in o m a  of h is  s to m a ch . He 
died tw o m on th s la te r .
C om m ent: It w ould  be d iff ic u lt  to  e x c u se  the la ck  
of a p p rec ia tio n  of the s ig n if ic a n c e  of g r e a te r  cu rv a tu re  u lc e r a tio n  
in  a m an  o f f i f ty - f iv e  y e a r s  of age w ith  a sh o rt h is to r y  of d y sp e p s ia .  
T h is  p a tie n t  shou ld  have had ab d om in a l su r g e r y  w hen he w a s  f i r s t  
se e n  at the C a n cer  C lin ic .
C a se  8 . A se v e n ty -tw o  y e a r  o ld  m a n , w ith  a h is to r y  
o f  th ree  m o n th s' e p ig a s tr ic  p a in , u n re la ted  to m e a ls ,  and 
c o n s t ip a t io n , w a s  r e fe r r e d  to the C ancer C lin ic .  He w a s  found  
to have a c h lo r h y d r ia , he had no o c c u lt  b lood  in h is  s to o l ,  and 
h is  b a r iu m  m e a l w a s  rep o r te d  a s  show ing no ev id e n c e  o f u lc e r a tio n  
or tu m ou r. He w a s  d isc h a r g e d  and a d v ised  to take d ilu te  h y d r o ­
c h lo r ic  a c id . No fo llo w -u p  w a s a rra n g ed . The p a tien t con tinued  
to h ave g a s tr ic  sy m p to m s and w a s r e fe r r e d  aga in  to  the C ancer
C lin ic  s ix ty - f iv e  m on th s la t e r .  On th is  o c c a s io n  th ere  w a s  
r a d io lo g ic a l ev id e n c e  of ca n cer  o f the s to m a ch . The p a tien t  
e le c te d  to se e k  tr e a tm e n t at another c l in ic ,  but w a s  to ld  th ere  
that h is  d is e a s e  w a s h o p e le s s .  On h is  re tu rn  he w a s  o p era ted  
upon for  a p r e p y lo r ic  c a n c e r . P a r t ia l  g a s tr e c to m y  w a s p e r fo r m e d .  
T h ere  w e r e  no ly m p h a tic  g la n d s , no d ir e c t  e x te n s io n  of tum our  
and no o th e r  ev id e n c e  of m e ta s ta t ic  d is e a s e .  The p a th o lo g is t  
rep o r te d  h o w e v e r , that th ere  w e r e  tum our em b o li in the  
m u c o sa l v e n u le s  and ly m p h a tic  c h a n n e ls . The p a tien t d ied  
f if te e n  m on th s la te r  w ith  w id e sp r e a d  ab d om in al m e t a s t a s e s .
C om m ent: A g a in , a sh o rt h is to r y  of d y sp e p s ia  in a
p a tien t o f se v e n ty -tw o  y e a r s  o f age should  w a rra n t o b se r v a t io n ,  
e s p e c ia l ly  w hen the d y sp e p s ia  i s  a cco m p a n ied  by a c h lo r h y d r ia  
and w hen  the sy m p to m s a re  not r e l ie v e d  by the a d m in is tra tio n  
of h y d r o c h lo r ic  a c id . If su r g e r y  had b een  done in th is  p a tien t  
ev en  a few  m on th s e a r l ie r ,  it  i s  p o s s ib le  that the ly m p h a tic  and 
v a sc u la r  sp rea d  of h is  tum our (w hich  at th e  t im e  of h is  o p era tio n  
ap p eared  to be con fin ed  to the g a s tr ic  w a ll) w ould  not have b een  
p r e s e n t  and th e  ex ten t of h is  g a s tr ic  r e s e c t io n  w h ich  in  th is  c a se  
w a s p rob ab ly  inadequate to cu re  m o s t  g a s tr ic  c a n c e r s ,  m ig h t  
have b een  s u c c e s s fu l  in h is  c a s e .
C a se  9 . A  f i f t y - s e v e n  y e a r  o ld  m a n , w ho had a 
th ir ty - th r e e  y e a r s 1 h is to r y  of d y sp e p s ia  w a s  r e fe r r e d  to the 
C an cer C lin ic  b e c a u se  o f a change in sy m p to m s o f one m o n th 's
d u ration . H is pain  w a s  no lo n g er  in flu en ced  by tak ing fo o d , 
h is  ap p etite  had b eco m e  im p a ir ed  and he had begun to v o m it .
X -r a y  r e v e a le d  a l e s s e r  cu rv a tu re  u lc e r ,  and in  add ition  a 
p r e p y lo r ic  u lc e r .  He had h y p o ch lo rh y d ria  but w a s  n o t a n a e m ic .  
S u rg ery  w a s  a d v is e d , but the p a tien t show ed  no e n th u s ia sm  for  
th is  type of th erap y  and he w a s  d isc h a r g e d  fro m  the C lin ic  w ith ou t  
b ein g  g iven  an appointm ent for r e v ie w  e x a m in a tio n . He con tin u ed  
to have sy m p to m s and w a s h o s p ita liz e d  on s e v e r a l  o c c a s io n s  
w ith ou t im p r o v e m e n t. He w a s  r e fe r r e d  aga in  to the C an cer  
C lin ic  th ir ty  m on th s la te r .  P a r t ia l g a s tr e c to m y  w a s p e r fo r m e d .
The su rg eo n  w a s u n cer ta in  w h eth er th ere  w a s  c a n c e r  p r e s e n t  or  
n ot. A lthough th ere  w e r e  s e v e r a l p a lp ab le  g lan d s in the o p e r a tiv e  
f ie ld ,  on ly  one w a s  r e c o v e r e d  fro m  the o p e r a tiv e  sp e c im e n . He 
d ied  se v e n te e n  m on th s la te r  w ith  ev id e n c e  of r e s id u a l and 
r e c u r r e n t  c a n cer  in h is  abdom en .
C om m ent: T h is  p a tien t w a s  unfortunate th r ic e  o v e r .
H is  d isc h a r g e  fr o m  the C lin ic  w a s  i l l - a d v is e d .  C ontinued  tr e a tm e n t  
by h is  own d o cto r  w ithout r e l ie f  of sy m p to m s and w ith ou t r e ­
in v e s t ig a tio n  w a s  u n w ise . The su rgeon  p e r fo rm ed  a l e s s  than  
adequate g a s tr ic  r e s e c t io n  and did not r e m o v e  a ll th o se  n o d es  
w h ich  ap p eared  to h im  to be in v o lv e d . It i s  p o s s ib le  if  any one 
of th e se  e r r o r s  in  ju d gem en t had not b een  co m m itted  th at the 
p a tien t w ould  have had a b e tte r  ch an ce of s u r v iv a l.
C a se  10. A s ix ty -tw o  y e a r  o ld  m a n , w ith  a 
h is to r y  o f d ia rr h o e a  of s e v e r a l  m on th s' d u ration  w ith  e p ig a s tr ic  
d isc o m fo r t  u n re la ted  to food  in tim e  or ty p e , w a s  r e fe r r e d  to 
the C an cer  C lin ic . He w a s  a n a e m ic . H is g a ll  b lad d er and  
sto m a ch  w e r e  x - r a y e d ,  th e  fo r m e r  b ein g  r e p o r te d  a s  n o rm a l  
and the la tte r  ex h ib itin g  on ly  u lc e r  d e fo r m ity  o f the duodenal 
ca p . No a s s e s s m e n t  w a s  m ade of the fr e e  h y d r o c h lo r ic  ac id  
in  h is  g a s tr ic  ju ice  and h is  s to o l w a s  not t e s te d  for o c c u lt  
b lo o d . He w a s  d isc h a r g e d  fr o m  the C lin ic . O reyear la te r  
he w a s  aga in  r e fe r r e d  and h is  g a ll b la d d e r , s to m a ch  and la r g e  
b o w e l w e r e  in v e s t ig a te d  r a d io lo g ic a l ly . H e w a s  d isc h a r g e d  
fr o m  the C lin ic  w ith  a d ia g n o s is  of duodenal u lc e r .  S ix  m on th s  
la te r  he p r e se n te d  fo r  m e d ic a l a tten tion  at another c i ty ,  w a s  
o p era ted  upon, but b e c a u se  of the e x te n s iv e  sp rea d  of tum our  
fro m  a p r im a r y  le ,sion  of the s to m a ch  no c u ra tiv e  su r g e r y  w a s  
p o s s ib l e .
C om m ent: P e r h a p s  w ith  m o r e  thorough  in v e s t ig a t io n  
at h is  f i r s t  v i s i t  to the C an cer C lin ic ,  the p a tien t cou ld  have  
b een  sa lv a g e d .
C a se  11. A  s e v e n ty -tw o  y e a r  o ld  m an had b een  
under con tin u ou s c a re  of h is  own d octor  for  fou r  y e a r s .  H is  
m a jo r  sym p tom  w a s e p ig a s tr ic  d is c o m fo r t  w h ich , at f i r s t ,  
o c c u r r e d  f if te e n  m in u te s  a fter  ea ch  m e a l ,  but a fter  tw o y e a r s  
b e c a m e  s te a d y . H is  g a ll b lad d er w a s  x -r a y e d  and he w a s  to ld
that h is  sy m p to m s w e r e  due to a b so rp tio n  of p o iso n s  fro m  that 
o rg a n . No fu rth er  in v e s t ig a tio n  w a s c a r r ie d  out d e sp ite  the 
p r o g r e s s iv e  n atu re of sy m p to m s w ith  w e ig h t l o s s  and a n o r e x ia .
He w a s r e fe r r e d  to the C lin ic , w ith  c a n cer  of h is  sto m a ch  a r is in g  
fr o m  th e g r e a te r  c u r v a tu r e . T h ere  w a s  a p a lp ab le  m a s s .  He 
d ied  w ith ou t trea tm en t in  th ree  m o n th s .
C om m ent: In fou r y e a r s  the p r o g r e s s io n  of c a n c e r
w ith in  and e x te n s io n  beyond the stom ach  can  be c o n s id e r a b le .
T h is  p a tien t w a s  p rob ab ly  sa lv a g a b le  at the o n s e t  o f h is  sy m p to m s ,  
but w a s  d en ied  the ch an ce of cu re b e c a u se  o f inadequate  
in v e s t ig a t io n . The p a tien t w a s  not b la m e le s s .  W ith ev en  a 
m in im u m  o f se n se  he w ould  have changed  to another d octor in  
the hope that he m ig h t obtain  r e l ie f  fro m  h is  sy m p to m s .
C a se  12: A  se v e n ty -o n e  y e a r  o ld  m an  w a s r e fe r r e d  
to the C an cer  C lin ip  and gave a h is to r y  of e p ig a s tr ic  d is c o m fo r t  
o f e ig h t m o n th s1 d u ra tio n , w ith  p o stp ra n d ia l f u l ln e s s ,v o m it in g , 
a n o rex ia  and lo s s  of w e ig h t . He w a s  found to have h y p o ch lo rh y d r ia . 
X -r a y  o f  h is  stom ach  r e v e a le d  on ly  a duodenal u lc e r .  G a s tr o sc o p y  
w a s  r e p o r te d  a s  show ing no a b n o rm a lity . M ed ica l r e g im e n  w a s  
a d v ised  and the p a tie n t's  p r o g r e s s  w a s  fo llo w ed  by the C an cer  
C lin ic  s ta ff . H is con d ition  w a s  r e v ie w e d  se v e n  m on th s a fter  h is  
in it ia l in v e s t ig a t io n , and although h is  sy m p to m s had not b een  
a lle v ia te d  and h is  w e ig h t lo s s  w a s  now  g r o s s ,  he w a s  n ot 
in v e s t ig a te d  a t th is  t im e , but w a s  g iven  an appoin tm ent fo r  
r e v ie w  ex a m in a tio n  on a date s ix  m on th s la t e r .  W hen he
re p o r te d  back to the C lin ic  at the end of th is  p e r io d , he had a 
p alp ab le  m a s s  in h is  e p ig a s tr iu m . A t th is  t im e  he w a s  
in v e s t ig a te d  m o re  fu lly ,  but w a s  c o n s id e r e d  too advanced  
for  s u r g ic a l tr e a tm e n t. He d ied  one y e a r  la te r .
C om m ent: T h is  c a s e  i l lu s tr a te s  the e r r o r  o f
a cce p tin g  the ev id e n c e  of a n c illa r y  m eth o d s of in v e s t ig a tio n  
in  p r e fe r e n c e  to the p a tie n t's  h is to r y  and c l in ic a l  f in d in g s .
It i s  d iff ic u lt  to e x c u se  the fa ilu r e  to r e - in  ve s tig  ate the  
p a tien t at h is  f i r s t  r e v ie w  ex a m in a tio n  d e sp ite  p r o g r e s s io n  of 
h is  sy m p to m s .
C a se  13: A s ix ty -fo u r  y e a r  o ld  m an w a s  r e fe r r e d
to  the C an cer  C lin ic  com p la in in g  o f p o stp ra n d ia l e p ig a s tr ic  p a in , 
f u l l n e s s ,  c o n stip a tio n , and in c r e a s in g  w e a k n e ss  of one m o n th 's  
d u ration  and e le v e n  pounds w e ig h t l o s s  during the p r e v io u s  two  
m o n th s . He w a s  fqund to have a c h lo r h y d r ia . B a r iu m  m e a l  
sh o w ed  "cup and sp ill"  d e fo rm ity  o f h is  s to m a ch . He w a s  
d isc h a r g e d  fro m  the C lin ic  w ith  the ad v ice  that he should  take  
d ilu te  h y d r o c h lo r ic  a c id . He w a s  r e fe r r e d  again  to the C lin ic  
f iv e  m on th s la te r . H is  sy m p to m s w e r e  s t i l l  p r e s e n t ,  but w ere  
l e s s  s e v e r e .  He w a s  r e a s s u r e d  and d isc h a r g e d  fr o m  the C lin ic  
aga in  w ithout fu rth er  in v e s t ig a t io n . He re tu rn ed  to the C lin ic  
in fo u r  m o n th s . R ep ea t x -r a y  of h is  stom ach  show ed a la r g e  
f i l l in g  d e fe c t  at the p y lo r ic  end of h is  s to m a ch . H is  d is e a s e  w a s  
c o n s id e r e d  too advanced  fo r  tr e a tm e n t and he d ied  in s ix m o n th s .
C om m ent: A bdom inal ex p lo r a tio n  w hen he w a s
f i r s t  se e n  m ay  have p roved  the d ia g n o s is  of ca n cer  of the 
sto m a ch  and m ay  have p er m itte d  c u ra tiv e  r e s e c t io n .
C a se  14. A f i f t y - s ix  y e a r  o ld  m an w a s  under the 
con tin u ed  m e d ic a l su p e r v is io n  of h is  fa m ily  d octor  for  a p er io d  
of four y e a r s .  H is sy m p to m s w e r e  th o se  o f d y sp e p s ia . He had  
h is  sto m a ch  x -r a y e d  at the f i r s t  co n su lta t io n , but th e se  w e r e  
r e p o r te d  by h is  d octor a s  show ing no a b n o rm a lity . No fu rth er  
in v e s t ig a tio n  w a s d o n e , but he w a s  g iven  "pow ders"  to r e l ie v e  
h is  sy m p to m s . W ithin one y e a r ,  h is  ap p etite  had fa ile d  and h is  
d y sp e p s ia  had in c r e a s e d  in s e v e r ity .  W eight lo s s  b e c a m e  m ark ed  
but no fu rth er  in v e s tig a tio n  w a s con d u cted . H is trea tm en t w a s  
changed  m any t im e s .  A t the end of four y e a r s  he c o n su lted  another  
d octor  w ho d e m o n str a ted  a p r e p y lo r ic  ca n cer  by x - r a y .  The 
p a tien t w a s  beyond hope o f cu re  by th is  t im e , a s  e v id e n c ed  by 
the la r g e  u m b ilic a l u lc e r  w h ich  w a s  p ro v ed  h is to lo g ic a l ly  to be 
se c o n d a r y  sp rea d  fro m  a p r im a r y  c a r c in o m a  o f the s to m a ch .
C om m ent: T h is p a tie n t's  ch an ce o f lon g  te r m
su r v iv a l w a s  p re ju d iced  by the fa c t  that h is  d octor rem a in e d  
s a t is f ie d  w ith  the apparent a b sen ce  of ca n cer  in  one x - r a y  
ex a m in a tio n . He fa ile d  to r e a l i s e  that su b seq u en t to th is  
r a d io lo g ic a l in v e s t ig a tio n  g r o s s  ch a n g es  cou ld  have o c c u r r e d  
in  the s to m a ch . It is  p o s s ib le  that the in ex p er t rep o r tin g  of 
the x - r a y  f i lm s  by the g e n e r a l p r a c tit io n e r  or in e x p e r ie n c e  in
the p r e lim in a r y  f lu o r o sc o p y  m ay  have b een  r e s p o n s ib le  fo r  
m is s in g  a sm a ll le s io n .  The fa ilu r e  o f the p a t ie n t’s sy m p to m s  
to resp o n d  to tr e a tm e n t should  have b een  in d ica tio n  enough to 
w a rra n t fu rth er  and p erh a p s m o re  e x p e r t  e x a m in a tio n .
C a se  15. A s ix ty -n in e  y ea r  o ld  m an w a s r e fe r r e d  
to the C an cer  C lin ic  w ith  a two y e a r s '  h is to r y  of ir r e g u la r  
e p ig a s tr ic  d is c o m fo r t ,  o c c u r r in g  h a lf an hour a fter  fo o d , a n o r e x ia  
and lo s s  o f w e ig h t . A t th is  t im e he w a s  w e ll  n o u r ish ed  and in good  
g e n e r a l co n d itio n . He w a s  found to have a c h lo r h y d r ia . B a r iu m  
m e a l su g g e ste d  a d ia g n o s is  of h y p ertro p h ic  g a s t r i t i s ,  although  
th e r e  w a s  su sp ic io n  that th ere  m ig h t a lso  be a p r e p y lo r ic  u lc e r  
p r e s e n t .  D ie ta r y  r e g im e  and d ilu te h y d r o c h lo r ic  a c id  w e r e  
p r e s c r ib e d  and w ith  th is  the p a tien t im p ro v ed  but h is  sy m p to m s  
did  not su b sid e  c o m p le te ly . He rep o r te d  to the C lin ic  at r eg u la r  
in te r v a ls  for  tw en ty Teig h t m on th s and w a s d isc h a r g e d  at the end  
of th is  t im e . T h ere w e r e  no r a d io lo g ic a l e x a m in a tio n s  o f h is  
sto m a ch  done during th is  p e r io d . W ithin s ix  m on th s he re tu rn ed  to  
the c l in ic  b e c a u se  o f the o n se t  of d ia r r h o e a , a n o r e x ia , l o s s  of 
w eig h t and e p ig a s tr ic  d is c o m fo r t . B a r iu m  m e a l r e v e a le d  f ix a tio n  
of the l e s s e r  cu rv a tu re  of h is  s to m a ch . No tr e a tm e n t w a s  a d v is e d ,  
but he w a s  g iv en  an a p p o in tm en t for a fu rth er  ex a m in a tio n  in  two 
m on th s' t im e . A gain  th ere  w a s  r a d io lo g ic a l ev id e n c e  o f g a s tr ic  
c a n c e r , but he w a s  c o n s id e r e d  to be too  advanced  fo r  tr e a tm e n t  
at th is  t im e . He d ied  w ithout havin g  had tr e a tm e n t e ig h t m on th s  
la t e r .  A utop sy  d em o n str a ted  sp read  of the d is e a s e  to the o eso p h a g u s
p a n c r e a s , r e g io n a l and d ista n t ly m p h a tic  g la n d s .
C om m ent: Had the p a tien t b een  g iv en  the b e n e fit  
of s u r g ic a l th erap y  w hen he w a s  f i r s t  r e fe r r e d  to the C ancer  
C lin ic  it  i s  l ik e ly  that h is  ch an ce of su r v iv a l w ould  have b een  
c o n s id e r a b le . A gain  the fa ilu r e  to r e in v e s t ig a te  the p a tien t  
w hen th ere  w a s  r a d io lo g ic a l doubt co n cern in g  the p o s s ib i l ity  
of a p r e p y lo r ic  u lc e r  is  unpardonab le .
C a se  16 . A  f i f t y - s ix  y e a r  o ld  m an w a s under the  
c a r e  of h is  d octor fo r  a p er io d  of s ix te e n  m on ths and r e c e iv e d  
e m p y r ic a l tr e a tm e n t for d y sp e p tic  sy m p to m s w h ich  w e r e  sa id  
to be due to " u lcer" , although the p a tien t had n ev er  b een  
in v e s t ig a te d . W ith th is  trea tm en t the p a tie n t's  sy m p to m s  
co n tin u ed . N ot until the p a tien t had lo s t  th ir ty  pounds in w e ig h t  
and an e p ig a s tr ic  m a s s  b eca m e ev id e n t w a s  he r e fe r r e d  to the 
C an cer C lin ic .  X -r a y  of h is  s to m a ch  r e v e a le d  ca n cer  at the 
p y lo r ic  en d . The r a d io lo g is t  v o lu n teere d  the op in ion  that the  
le s io n  w a s  in o p era b le . No tr e a tm e n t w a s  g iven  to the p a tien t. 
He d ied  s ix te e n  m on th s la te r .
C om m ent: The p a tie n t's  fa m ily  d octor w as
r e s p o n s ib le  fo r  s ix te e n  m on th s d e la y  in d ia g n o s is .  The 
r a d io lo g is t  cannot d e te r m in e  the o p e r a b ility  or r e s e c ta b i l i ty  
of a g a s tr ic  le s io n  by h is  e x a m in a tio n . The fa c t  that the  
p a tien t su rv iv ed  for  s ix te e n  m on th s a fter  the d ia g n o s is  had  
b een  m ade r a i s e s  the p o s s ib i l ity  that the p r e s e n c e  of the 
p alp ab le  m a s s  w a s  no in d ica tio n  of n o n -r e s e c ta b il i ty  and that
the p a tien t m ay  have b een  sa lv a g ed  if th is  tr e a tm e n t had b een  
c a r r ie d  ou t. It is  p rob ab le that if  e x c is io n a l  su r g e r y  had b een  
done w hen  the p a tien t f ir s t  co n su lted  h is  d octor that r e a so n a b ly  
lon g  te r m  su r v iv a l w ould  have r e s u lte d .
INADEQ UATE SURGICAL TREA TM EN T
T h ere  w e r e  th ir te e n  c a s e s  in th is  grou p .
C a se  1. The d is ta l h a lf  o f the sto m a ch  w a s r e m o v e d  
for  a p r e p y lo r ic  le s io n .  The g r e a t  om entum  w a s  n ot r e m o v e d .  
The p a tien t d ied  p o s to p e r a tiv e ly  a s  a r e s u lt  of p e r ito n it is  and 
p u lm on ary  e m b o lu s . A u top sy  r e v e a le d  that th e g r e a te r  om entum  
had b e e n  invaded  d ir e c t ly  by the g a s tr ic  tumour and that th is  
e x te n s io n  had not b een  re m o v e d  at the t im e  o f  s u r g e r y . T h ere  
w a s no o th er ev id e n c e  o f tu m o u r . The r e g io n a l ly m p h a tic  g lan d s  
w e r e  n ot in v o lv e d .
I
C a s e s  2 - 5 .  In th is  g rou p , the p r o x im a l lin e  of 
r e s e c t io n  w a s  in vo lv ed  in tum our and th is  w a s  re p o r te d  by the  
p a th o lo g is t  on the su r g ic a l sp e c im e n  r e m o v e d . In none of the 
p a tien ts  w a s  th ere  any ev id e n c e  of e x tr a  g a s tr ic  sp rea d  at the 
t im e  of o p e r a tio n . One of th e se  p a tien ts  d ied  p o s to p e r a t iv e ly  
and the on ly  ev id e n c e  of ca n cer  w a s  in the g a s tr ic  stum p . T h ere  
w a s no e x tr a  g a s t r ic ,d ir e c t  or in d ir e c t ,sp r e a d  and the r e g io n a l  
glan d s w e r e  not in v o lv e d  in tu m o u r . The seco n d  p a tien t d ied  
nine m on th s a fter  p a r tia l g a s tr e c to m y  and w a s found to have  
r e s id u a l tum our in  the g a s tr ic  rem n a n t, and the r e g io n a l n o d e s ,
which, had not b een  in v o lv ed  p r e o p e r a t iv e ly  w e r e  in vo lved  at 
the tim e of d ea th . The th ird  p a tien t had a secon d  abdom inal 
e x p lo r a tio n  m ade tw e n ty -e ig h t  m on th s a fter  p a r tia l g a s tr e c to m y  
had b een  p e r fo r m e d . The lin e  of a n a s to m o s is  w a s  in v o lv ed  and 
th ere  w a s  seco n d a ry  d is e a s e  in  the r e g io n a l g lan d s and p e r ito n e u m .  
The fou rth  c a s e  in w hom  the p r o x im a l lin e  o f r e s e c t io n  w a s  found  
to be in v o lv e d  a fter  subtota l g a s tr e c to m y  d ied  two y e a r s  a fter  h is  
o p e r a tio n . R e s id u a l tum our w a s  found in v o lv in g  the a n a s to m o s is  
but no r e g io n a l ly m p h a tic  g lan d s w e r e  in v o lv ed  in tum our and 
th ere  w a s  no ev id e n c e  of d ir e c t  sp rea d  or m e t a s t a s e s  found.
C a se s  6 - 8 .  In th is  g rou p , the d is ta l lin e  of 
r e s e c t io n  w a s  found to  be in v o lv ed  in tu m o u r . P a r t ia l  g a s tr e c to m y  
w a s p e r fo r m e d  upon the f i r s t  p a tien t fo r  a p r e p y lo r ic  tu m o u r .
T h ere  w a s  no r e g io n a l g landu lar in v o lv e m e n t and th ere  w a s  no 
ev id e n c e  o f e x tr a  g a s tr ic  sp rea d . The p a th o lo g is t  did not r e p o r t  
on w h eth er  the tum our ex ten d ed  to in v o lv e  the l in e s  o f r e s e c t io n .
It w ould  appear that the d is ta l lin e  o f r e s e c t io n  w a s  in v o lv ed  b e c a u se  
w ith in  four m o n th s the p a tien ts  re q u ir e d  ab d om in al ex p lo ra tio n  
again  and the duodenal stum p w a s found to be g r o s s ly  in filtr a te d  
w ith  tu m o u r . The p a th o lo g is t  w a s  at fa u lt in  th is  c a s e  for  not  
r e p o r t in g  the in v o lv e m en t of the d is ta l lin e  of r e s e c t io n .  The 
seco n d  p a tien t had a p a r tia l g a s tr e c to m y  fo r  a p r e p y lo r ic  le s io n  
w ith  p y lo r ic  s t e n o s is .  T h ere  w a s  no ev id e n c e  o f e x tr a  g a s tr ic  
sp rea d  and the r e g io n a l ly m p h a tic  g lan d s w e r e  n o t in v o lv e d . The
p a th o lo g is t  r ep o r te d  in v o lv em en t at the d is ta l  lin e  of r e s e c t io n .
N o fu r th er  tr e a tm e n t w a s g iv en  and the p atien t d ied  s ix  m on th s  
la te r  w ith  ev id e n c e  of lo c a l r e c u r r e n c e  of tu m ou r . The th ird  
c a s e  had a h is to r y  of l e s s  than one m o n th 's  d u ra tio n . He had a 
p a r tia l g a s tr e c to m y  d o n e . The p a th o lo g is t  found tum our ex ten d in g  
to the d is ta l lin e  of r e s e c t io n .  T h ere  w a s  no ly m p h a tic  g lan d u lar  
in v o lv e m e n t and no ev id e n c e  of o th er e x tr a  g a s tr ic  sp rea d . The 
p a tien t d ied  p o s to p e r a t iv e ly . T h ere w a s  no au top sy  and the r e a so n  
fo r  the p o s to p e r a tiv e  death  w a s  not a s c e r ta in e d .
C a se s  9 -  11. T h ese  w e r e  p a tien ts  in w hom  both  
p r o x im a l and d is ta l l in e s  of r e s e c t io n  w ere  found to be in v o lv ed  
in p a tie n ts  w ho d em o n str a ted  no e x tr a  g a s tr ic  sp rea d  or lym ph  
node m e t a s t a s e s .  The f i r s t  p a tien t d ied  fo u r teen  m on ths p o s t ­
o p e r a t iv e ly  and at au topsy  the a n a sto m o tic  lin e  w a s  in v o lv ed  in 
r e s id u a l tum our and ca n cer  w a s  a lso  p r e s e n t  in the duodenum .
The seco n d  p a tien t su rv iv ed  on ly  s ix  m o n th s . The th ird  p a tien t  
had p a r t ia l g a s tr e c to m y  for  a l e s s e r  cu rv a tu re  in f iltr a t iv e  le s io n .  
The p a tien t su rv iv ed  e le v e n  m on ths and at death  had p e r ito n e a l  
im p la n ta tio n  by tu m o u r . One y e a r  p r e v io u s  to the g a s tr ic  su r g e r y  
the p a tien t had had a c h o le c y s te c to m y  done in an e ffo r t  to r e l ie v e  
h er  o f sy m p to m s w hich  w e r e  m o r e  c h a r a c te r is t ic  of c a n cer  of the 
sto m a ch  than c h o le c y s t i t is  or c h o le l i th ia s is .  It i s  p o s s ib le  that 
if  the c a n c e r  of the sto m a ch  had b een  found at th is  t im e , the 
le  s ion  w ould  have b een  sm a lle r  and the ch an ce of the tum our
ex ten d in g  to the l in e s  o f r e s e c t io n  w ould  have b een  l e s s .
C a se  s 12 and 13. A  p a tien t w ith  a long  h is to r y  
of d y sp e p s ia , but w ith  change in  sy m p to m s one y e a r  p r e v io u s ly  
and w h o se  p r e p y lo r ic  r e g io n  ex h ib ited  d is to r t io n  on x - r a y  
ex a m in a tio n  w a s  o p era ted  upon. The o p e r a tiv e  r e p o r t  d e sc r ib e d  
f ib r o s is  and ev id e n c e  o f  a h ea le d  u lc e r  in the p r e p y lo r ic  a r e a .
N o trea tm en t w a s d ir e c te d  at the s to m a ch , but the appendix  w a s  
r e m o v e d . Two y e a r s  la t e r ,  the p a tie n t’s abdom en w a s r e -e x p lo r e d .  
On th is  o c c a s io n  ca r c in o m a  at the p r e p y lo r ic  r e g io n  w a s  found and 
a p a r tia l g a s tr e c to m y  w a s  d on e. No p a th o lo g ica l r e p o r t  w a s  m ad e  
on th e  r e g io n a l ly m p h a tic  g lan d s b e c a u se  none had b een  rem o v e d  
w ith  the su r g ic a l sp e c im e n . The r e se c te d  p o rtio n  of sto m a ch  
m e a su r e d  one in ch  along the l e s s e r  cu rv a tu re  and th ree  in c h e s  
along the g r e a te r  c u r v a tu r e . The le s io n  m e a su r e d  1 .2  cm . in  
le n g th . The patient; r em a in e d  w e ll  fo r  s ix  y e a r s  and th ree  m o n th s , 
but d ied  of r e c u r r e n t  ca n c e r  of the s to m a ch .
The secon d  p a tien t in th is  group had a r e s e c ta b le  
le s io n  at the p y lo r ic  end o f the stom ach  w ith  no g landu lar sp read  
or ev id e n c e  of m e t a s t a s i s ,  but had on ly  a g a s tr o -e n te r  o sto m y  
p e r fo r m e d . He d ied  p o s to p e r a t iv e ly .
C om m ent: L eav in g  ob v io u s r e s id u a l tu m o u r , w hen
the g a s tr ic  le s io n  is  r e s e c ta b le  and th ere  is  no d ir e c t  e x te n s io n  
or g landu lar sp rea d  i s  not l ik e ly  to en co u ra g e  lon g  te r m  su r v iv a l.  
The p a th o lo g is t  should  ex a m in e  a ll  l in e s  o f r e s e c t io n  and w hen  
th e se  are r e p o r te d  a s  show ing ev id e n c e  of tu m o u r , the su rg eo n
should  r e -o p e r a te  upon the p a tien t and p e r fo r m  a w id er  r e s e c t io n .
It i s  e a s y  to m isju d g e  the ex ten t of tum our in the sto m a ch  w a ll and 
no sh am e n eed  be f e l t  by the su rg eo n  who fin d s  that he h a s  r e s e c te d  
through t is s u e  w hich  co n ta in s  tum our c e l l s .  T h ere should  be a 
fe e l in g  o f g u ilt , h o w e v e r , w hen  a p a tien t d ie s  of r e s id u a l d is e a s e  
a r is in g  fr o m  the c e l l s  at the l in e s  of r e s e c t io n  w hen no e f fo r t  h a s  
b een  m ad e to r e s e c t  the in v o lv ed  r e s e c t io n  l in e s .
PO ST O PE R A T IV E  DEATH S WITH NO R ESID UAL CAN CER
T h is  group of p a tien ts  c o n s t itu te s  prob ab ly  the m o s t  
tr a g ic  o f a l l .  T hey are  the p a tien ts  who have b een  c u r e d , but who  
have d ied  not fr o m  the d is e a s e ,  but a s  a r e s u lt  o f the tr e a tm e n t.  
T h ere  w e r e  tw e n ty -e ig h t  p a tien ts  in w hom  g a s tr ic  r e s e c t io n s  of 
v a r io u s  d e g r e e s  had b een  conducted  who ex h ib ited  at o p era tio n  
no e x tr a  g a s tr ic  e x te n s io n  of tu m o u r , no g lan d u lar in v o lv e m en t
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and no m e ta s ta s e s  and in w hom  th is  fr e e d o m  fr o m  tum our w a s  
p ro v ed . The c a u s e s  of death  in clu d ed  p e r ito n it is ,  w ith  and w ithout 
lea k in g  a n a sto m o tic  l in e s ,  i l e u s ,  su b p h ren ic  a b s c e s s ,  p u lm on ary  
a b s c e s s ,  b ro n ch o -p n e u m o n ia , m a s s iv e  g a s tr ic  h a em o rrh a g e  and 
c a r d ia c  c o m p lic a t io n s .
ERRO RS OF CLINICAL OR SURGICAL JUDG EM ENT
T h ere  a re  tw e lv e  e x a m p le s  o f p a tie n ts  w ho w e r e  
d en ied  the ch an ce of cu re b e c a u se  o f e r r o r s  of ju d gem en t on the  
p a rt of th e ir  m e d ic a l a tten d a n ts .
C ase  1. A s ix ty - s e v e n  y e a r  old m a n ,  w ith  a five 
m o n th s '  h i s to r y  of n a u s e a ,  v o m it in g ,  a n o re x ia ,  e a r ly  s a t ie ty  and 
lo s s  of w e ig h t ,  w as  found to have  a c h lo r h y d r ia  and to be g r o s s ly  
an a e m ic  (haem oglob in  45%). B a r iu m  m e a l  d e m o n s t r a t e d  a 
p r e p y lo r i c  c a n c e r .  The p a t ie n t  had  a p a lp ab le  m a s s .  The 
r a d io lo g is t  and the su rg eo n  w e re  a g re e d  th a t  the  p a t i e n t 's  tu m o u r  
w a s  n o t  r e s e c t a b l e .  On acco u n t of th is  no a b d o m in a l  e x p lo ra t io n  
w as  done . D u rin g  the n ex t  five y e a r s  the p a t i e n t 's  s to m a ch  w as  
X - r a y e d  r e p e a te d ly  and showed slow p r o g r e s s i o n  in  s ize  of the  
t u m o u r .  He e v en tu a lly  d ied  s ix ty - fo u r  m o n th s  a f te r  b e in g  seen  
fo r  the  f i r s t  t im e  by the s u rg e o n .
C om m en t:  The p r e s e n c e  of a p a lp ab le  m a s s  w as
su ff ic ien t  to in fluence  the  s u rg e o n  to w ithho ld  t r e a tm e n t .  The 
r a d i o lo g i s t ' s  opin ion  m ay  have  c o n tr ib u te d  to th is  d e c is io n .  The 
p a t ie n t  su rv iv e d  lo n g e r  than s ix  y e a r s  w ithou t t r e a tm e n t  and th is  
w ould  su g g e s t  th a t  h is  le s io n  w as  c u ra b le  w hen the p a t ie n t  w as  
f i r s t  s een .
C ase  2. A f i f ty -n in e  y e a r  old m a n  w ith  a  h i s to r y  
of p o s tp ra n d ia l  v o m iting  of s ix  w e e k s 'd u r a t i o n  w as  o p e ra te d  upon 
and w a s  sa id  by the su rg e o n  to have a n o n - r e  s ec ta b le  tu m o u r  a t  
the  p y lo r i c  end of h is  s to m a c h .  A je ju n o s to m y  w a s  p e r f o r m e d .  
The p a t ie n t  d ied  p o s to p e r a t iv e ly .  An au to p sy  w as  p e r f o r m e d  and 
two s e p a r a te  c a n c e r s  w e re  found in the s to m a c h ,  the  f i r s t  a t  the 
p y lo r i c  end  and the second  on the l e s s e r  c u r v a tu r e .  The f o r m e r  
had  ex ten d ed  d i r e c t ly  in to  the duodenum  and the l a t t e r  had
r e m a in e d  lo c a l i s e d .  T h e re  w as  no e x t r a - g a s t r i c  s p re a d  and 
no ly m p h a t ic  g lan d u la r  in v o lv e m e n t .  The s to m a c h  w as  not 
f ixed  and the le s io n s  w e re  v e r y  su itab le  fo r  r e s e c t io n .
C om m ent:  T h is  p a t ie n t  m a y  have b e en  sa lv a g e d
w ith  adequa te  e x c is io n a l  s u r g e r y .
C ase  3. A seven ty  y e a r  old m an  w ith  one m o n th 's  
h i s to r y  of d y s p e p s ia ,  v o m it in g ,  e p ig a s t r i c  p a in  and c o n s t ip a t io n  
w as  found to have  p y lo r ic  o b s t ru c t io n .  At o p e ra t io n  the s to m a c h  
w as  g r o s s ly  d is te n d e d .  G a s t r o to m y  w as  done and r e v e a le d  " a  
q uan tity  of d r ie d  up food in the a n t r u m ."  It w as  thought th a t  the 
p y lo r ic  s te n o s is  w as  s e c o n d a ry  to ben ign  u lc e r a t io n  and g a s t r o ­
e n te r o s to m y  w as  p e r f o r m e d .  F o u r te e n  m o n th s  l a t e r  he w as  r e ­
a d m it te d  to h o s p i ta l  in po o r  g e n e r a l  cond ition  and w ith  a l a rg e  
p a lp ab le  e p ig a s t r i c  m a s s .  X - r a y  r e v e a le d  a f i l l in g  d e fe c t ,  the 
p r e s e n c e  of w h ich ,w as  c o n f i rm e d  a t  ab d o m in a l  e x p lo ra t io n .  
E x te n s io n  of tu m o u r  w as  ev id en t  in the g a s t r o - h e p a t i c  l ig a m e n t .  
The p o s t e r i o r  g a s t r o e n te r o s to m y  done p re v io u s ly  w a s  found to 
be o b s t ru c te d  and a n te r io r  g a s t r o e n te r o s to m y  w as  p e r f o r m e d .
The p a t ie n t  l iv ed  fo r  seven  m o n th s .
C om m en t:  The o b s e r v a t io n s  of the su rg e o n  a t  the
t im e  o f o p e ra t io n  w e re  p o s s ib ly  i n a c c u r a te .  Had g a s t r i c  r e s e c t i o n  
b e en  done a t  th a t  t im e ,  even  a s  t r e a t m e n t  fo r  "b en ign  u lc e r "  a 
c u re  f o r  c a r c in o m a  of the s to m a c h  m ig h t  have b e en  a c c o m p l is h e d .
C ase  4 . A sev en ty - tw o  y e a r  old w om an  w as  r e f e r r e d  
to the C a n c e r  C lin ic  w ith  a ty p ic a l  h i s to r y  of g a s t r i c
c a n c e r .  The in v e s t ig a t io n s  done su p p o rted  th is  d ia g n o s i s .
She w as  found to have  a c h lo r h y d r ia ,  and X - r a y  d e m o n s t r a t e d  
a p r e p y lo r i c  c a n c e r .  She w as  r e f e r r e d  to a c l in ic  in a n o th e r  
c ity  w h e re  she w as  r e in v e s t ig a te d  and w as  sen t  hom e w ith  a 
d ia g n o s is  of b en ign  u lc e r  and adv ice  to keep  to a s t r i c t  d ie t .
She r e tu r n e d  to the C an c e r  C lin ic  sev e n te en  m o n th s  a f te r w a r d s  
w ith  c l in ic a l  and r a d io lo g ic a l  ev idence  of p y lo r ic  s te n o s i s .  She 
w a s  r e f e r r e d  aga in  to the c l in ic  f r o m  w hich  she had  b e en  d i s c h a r g e d ,  
bu t on th is  o c c a s io n ,  ab dom ina l e x p lo ra t io n  w as  p e r f o r m e d ,  and an 
e x ten s iv e  c a r c in o m a  involving the g r e a t e r  p a r t  of the  s to m a c h  and 
w ith  s p r e a d  to the  o e so p h ag u s  w as  found . The re g io n a l  ly m p h a t ic  
g lands  w e r e  invo lved . R e s e c t io n  w as  c o n s id e re d  im p o s s ib le .
The p a t ie n t  d ied  w ith in  two m o n th s .
C om m en t:  It is  d a n g e ro u s  to a s s u m e  the ben ign ity
of a  p r e p y lo r i c  u l c e r ,  e s p e c ia l ly  when o th e r  e v id e n c e ,  such  a s  
the c l in ic a l  h i s to r y  and the r e s u l t s  of g a s t r i c  a n a ly s is  su p p o r t  a 
d ia g n o s is  of g a s t r i c  c a n c e r .  The f a i lu re  to sa lvage  th is  p a t i e n t 's  
life  w a s  due to the n o n -a c c e p ta n c e  of such  ev id en ce  b e c a u s e  the 
b a r iu m  m e a l  X - r a y  done a t  the second  c l in ic  d id  not ex h ib i t  the  
le s io n  w hich  w a s  ev id en t  in the f i r s t  X - r a y  s e r i e s  done a t  the 
C a n c e r  C l in ic .
C ase  5. A six ty  y e a r  old m a n ,  w ith  a ty p ic a l  
h i s t o r y  of c a n c e r  of the p r o x im a l  end of the  s to m a c h ,  w as  
o p e ra te d  upon . The o p e ra t io n  note  " the  lo w er  one th i r d  of the  
s to m a c h  is  f r e e ly  m o v ab le  and no in v o lv em en t of p a n c r e a s  is
a p p a r e n t .  It is  q u es t io n ab le  w h e th e r  the g row th  is  r e s e c t a b l e  
even  by the a b d o m in o - th o ra c ic  a p p r o a c h ,"  is  s e l f - e x p la n a to r y .
Only je ju n o s to m y  w as  done . The p a t ie n t  d ied  p o s to p e r a t iv e ly  of 
p e r i t o n i t i s .  A utopsy  w as  p e r f o r m e d  and the p r e s e n c e  of c a n c e r  
of the c a r d ia c  end of the s to m a ch  w ith  in v o lv e m e n t  of the lo w e r  end 
of the  o e so p h a g u s  w as  c o n f i rm e d .  T h e re  w as  no s p re a d  w ith in  the  
abd o m en  and a l l  the ly m p h a tic  g lands  e x am in ed  by the p a th o lo g is t  
showed no ev id en ce  of tu m o u r .  The le s io n  w as  m o b ile  and 
r e  s e c t a b l e .
C om m en t:  Had the su rg e o n  b e en  m o r e  c o u ra g e o u s
and p e r f o r m e d  the to ta l  g a s t r e c to m y  o r  o e s o p h a g o -g a s t r e c to m y  
w h ich  w a s  n e c e s s a r y ,  the  p a t ie n t  m a y  have  had  an e x c e l le n t  
c h an ce  of c u r e .  Any s u rg e o n  who does  no t f e e l  c o m p e ten t  to 
d e a l  w ith  any  e m e r g e n c y  he m ay  m e e t  o r  to p e r f o r m  the m o s t  
r a d i c a l  e x c is io n a l  s u r g e r y  w hen such  is  found n e c e s s a r y ,  should
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not a t te m p t  to o p e ra te  on any p a t ie n t  fo r  c a n c e r .
C ase  6. A s ix ty - f iv e  y e a r  old m an  w ith  a  h i s to r y  
ty p ic a l  of p y lo r ic  s te n o s is  and who w hen he w a s  seen  by the 
C a n c e r  C lin ic  s ta ff  and the c o n su l tan t  su rg e o n  w as  e m a c ia te d  and 
d e h y d ra te d .  No e f fo r t  w as  m ad e  to im p ro v e  the p a t i e n t 's  g e n e r a l  
cond ition  and the su rg e o n  w as  s a t i s f ie d  th a t  "no th ing  could be d o n e ."  
The p a t ie n t  d ied .  A u topsy  re v e a le d  a co m p le te  p y lo r ic  o b s t ru c t io n  
and a s m a l l  a d e n o c a rc in o m a  involv ing  the l e s s e r  c u r v a tu r e  of the 
s to m a c h .  The c a n c e r  w a s  no t r e s p o n s ib le  fo r  the p y lo r ic  o b s t ru c t io n .  
T h e re  w a s  no d i r e c t  e x t r a  g a s t r i c  s p re a d  and the ly m p h  n o d es
con ta in ed  no tu m o u r  and th e re  w e re  no m e t a s t a s e s .
C o m m en t:  C o r r e c t io n  of th is  p a t i e n t 's  d e h y d ra t io n
and p o s s ib le  e le c t ro ly te  im b a la n c e ,  w ith  add it io n a l  su p p o r t iv e  
th e ra p y  cou ld  p ro b a b ly  have  im p ro v e d  h is  g e n e r a l  cond ition  to 
such  a d e g re e  th a t  w ith  p ro p e r  e x c is io n a l  s u r g e r y  the  p a t ie n t  
could  have  b e en  sa lv ag ed .
C ase  7 . A f i f ty - s e v e n  y e a r  old w o m an , w ith  a  h i s to r y  
of two h a e m a te m e s e s  in s u c c e s s iv e  y e a r s ,  and  who had  had  m e d ic a l  
t r e a tm e n t  w a s  X - r a y e d  and found to have an u lc e r  on the l e s s e r  
c u r v a tu r e  of the d i s ta l  one th i r d  of the  s to m a c h .  A bdom ina l 
e x p lo ra t io n  w as  done , bu t no u lc e r  w as  found and " s l ig h t  p r e p y lo r i c  
s e r o s a l  f i b r o s i s "  w as  s ee n .  A c h o le c y s te c to m y  w as  done . She w as  
seen  on s e v e r a l  o c c a s io n s  d u r in g  the n ex t  two y e a r s ,  d u r in g  w h ich  
t im e  she con tinued  to c o m p la in  of d y s p e p s ia ,  b u t  no in v e s t ig a t io n s  
w e re  co n d u c ted .  T h i r ty - e ig h t  m o n th s  a f te r  the c h o le c y s te c to m y  
she w a s  found to have a l a r g e  c a r c in o m a  in the a n t r u m ,  w hich  w as  
too advan ced  fo r  t r e a tm e n t .  A u topsy  r e v e a le d  m e t a s t a s e s  to l iv e r  
f a lc i f o r m  l ig a m e n t ,  o v a r i e s ,  ab d o m in a l  w a l l  and re g io n a l  and 
r e m o te  ly m p h a t ic  g lan d s .
C om m en t:  A m ple  o p p o r tu n i ty  w as  a v a ilab le  to t r e a t
th is  p a t ie n t  a t  an e a r ly  s tage  of d e v e lo p m en t  of h e r  d i s e a s e  and a t 
a  t im e  w hen c u re  m ig h t  have  b een  e f fe c ted .
C a se  8. A sev en ty -o n e  y e a r  o ld  m a n ,  w ith  one y e a r ' s  
h i s to r y  of e p ig a s t r i c  p a in ,  o c c u r r in g  tw o - a n d - a - h a l f  h o u r s  a f te r  
food , and w hich  w as  r e l i e v e d  by food and a lk a l i ,  w as  given m e d ic a l
t r e a tm e n t  on the b a s i s  of a d ia g n o s is  of duodenal u l c e r .  No 
in v e s t ig a t io n s  w e re  conducted . T h is  t r e a tm e n t  w as  con tinued  
fo r  e ig h t  m o n th s ,  bu t b e c a u se  of the o n s e t  of a n o re x ia ,  w e a k n e s s  
and  the lo s s  of fo r ty  p e r  c en t  of the  p a t i e n t 's  n o r m a l  body w e ig h t ,  
he w as  r e f e r r e d  to the C an c e r  C l in ic .  He w as  found to have 
h y p e ra c id i ty ,  bu t b a r iu m  m e a l  a p p e a ra n c e s  w e re  su g g es t iv e  of 
a g a s t r i c  c a n c e r .  He w as  a n a e m ic .  A bdom ina l e x p lo ra t io n  w as  
d o n e , b u t  the  su rg eo n  b e l ie v ed  th a t  the d is e a s e  w as  too w id e s p r e a d  
f o r  p o s s ib le  e x t i rp a t io n ,  only je ju n o s to m y  w as  p e r f o r m e d .  The 
p a t ie n t  d ied  th r e e  m o n th s  l a t e r .  A u topsy  r e v e a le d  an in f i l t r a t in g  
le s io n  of the s to m a c h  b u t no e x t r a  g a s t r i c  s p r e a d .  A ll the  re g io n a l  
ly m p h a t ic  g lands  ex am in ed  w e re  f r e e  of tu m o u r .  T h e re  w as  no 
duodenal o r  o e so p h a g e a l  s p re a d .
C o m m ent:  It i s  p o s s ib le  th a t  w ith  to ta l  g a s t r e c to m y  
th is  p a t ie n t  could have b e en  sa lv a g e d .
C ase  9. A sev en ty - tw o  y e a r  o ld  m a n  gave a  two 
y e a r s '  h i s to r y  of e p ig a s t r i c  pa in  o c c u r r in g  a f te r  food , w ith  p o s t ­
p ra n d ia l  f u l ln e s s .  A n o re x ia ,  n a u s e a  and v o m itin g  had  been  
sy m p to m s  fo r  one y e a r .  W eigh t lo s s  am o u n ted  to s ix teen  p e r  c en t  
of h is  n o r m a l  body w e ig h t.  X - ra y  showed a p r e p y lo r i c  u l c e r ,  
d ia g n o se d  by  the r a d io lo g is t  a s  being c o n s i s te n t  w ith  c a r c in o m a .  
G a s t r i c  a n a ly s is  r e v e a le d  a f r e e  h y d ro c h lo r ic  le v e l  g r e a t e r  than  
n o r m a l .  I t  w as  a s s u m e d  a t  the C a n c e r  C lin ic  th a t  the  u lc e r  w as  
ben ig n  and m e d ic a l  m a n a g e m e n t  fo r  the  u lc e r  w a s  a d v ise d .  The 
p a t ie n t  w as  d i s c h a rg e d  f r o m  the c l in ic  w ithou t d e te rm in in g  w h e th e r
the m e d ic a l  th e ra p y  had r e s u l t e d  in com ple te  r e s o lu t io n  of 
the u l c e r .  The p a t ie n t  r e tu r n e d  to the c l in ic  two and a h a lf  
y e a r s  l a t e r ,  hav ing  h ad  a h a e m a te m e s i s  and w ith  a  h aem o g lo b in  
va lue  of tw enty  s ix  p e r c e n t  of n o r m a l .  The p a t ie n t  d ied  w ithou t 
t r e a tm e n t  w ith in  six  m o n th s .  C a n c e r  of the s to m a c h  w ith  
r e g io n a l  g la n d u la r  m e t a s t a s e s  w as  found a t  au to p sy .
C om m ent:  T h is  p a t ie n t  d e m o n s t r a t e s  ag a in  the
d a n g e r  of m a k in g  an a s s u m p tio n  of ben ign ity  in g a s t r i c  u l c e r s .
C ase  10. A s ix ty - s e v e n  y e a r  old m a n  w as  r e f e r r e d  
to the C a n c e r  C lin ic  by an o th e r  c l in ic  o u ts id e  the  p ro v in c e .  He 
h a d  b e en  in v e s t ig a te d  th e re  and to ld  he had  a g a s t r i c  c a n c e r  and 
had  only fo u r  m o n th s  to l iv e .  When a d m it te d  to the C a n c e r  C lin ic  
he w a s  d e h y d ra te d  and had  c l in ic a l  s igns  of p y lo r ic  o b s t ru c t io n .  
The c o r r e c t n e s s  of the d ia g n o s is  and the p r o g n o s is  by the 
r e f e r r i n g  c l in ic  w as  a s s u m e d ,  and l i t t le  w as  done to h e lp  the
I
p a t ie n t .  He d ied  in th re e  d a y s .  A utopsy  r e v e a le d  a G ra d e  II 
c a r c in o m a  of the p r e p y lo r i c  r e g io n  of the s to m ach  w ith  no d i r e c t  
e x t r a  g a s t r i c  s p r e a d ,  no ly m p h a t ic  g la n d u la r  in v o lv em en t and no 
e v id en c e  of m e t a s t a s e s .  The le s io n  would have  been  r e a d i ly  
r e  s e c t a b l e .
C o m m en t:  The f i r s t  c l in ic  m ad e  an e r r o r  of
ju d g e m e n t .  The second  c l in ic 's  e r r o r  lay  in acc e p t in g  the 
p r o g n o s i s  of the  f i r s t  c l in ic .  The p a t ie n t  w as  s a lv a g e a b le .
C ase  11. A s ix ty -o n e  y e a r  old w om an  gave a long 
h i s to r y  of d y s p e p s ia ,  b u t w ith  the o n s e t  of a n o re x ia  w as
in v e s t ig a te d  a t  the C a n c e r  C lin ic .  A p a lp ab le  m a s s  w a s  found. 
G a s t r i c  a n a ly s is  r e v e a le d  a c h lo r h y d r ia .  No a b n o rm a l i ty  w as  
seen  on X - r a y  of h e r  s to m a c h .  She w as  d i s c h a rg e d  f r o m  the 
c l in ic ,  b u t  w as  ad v ised  to take  d ilu te  h y d ro c h lo r ic  a c id .  She 
con tinued  to have slow ly p r o g r e s s in g  sy m p to m s  fo r  m o re  than  
five  y e a r s  and w hen she d ied  an au topsy  r e v e a le d  a s m a l l  a n t r a l  
c a n c e r  w ith  re g io n a l  ly m p h a tic  g lan d u la r  m e t a s t a s e s .
C o m m en t:  T h is  p a t ie n t ’s abdom en  should  have
b e en  e x p lo re d  w hen she w as  f i r s t  seen  a t  the  C a n c e r  C lin ic .
H er s y m p to m s ,  the a c h lo r h y d r ia  and the p r e s e n c e  of a pa lp ab le  
m a s s  w ould  have  ju s t i f ie d  th is  a c tion  d e sp i te  the f a c t  th a t  t im e  
and an a u to p sy  p ro v e d  th a t  the find ing  of a m a s s  w as  only a 
c l in ic a l  im p r e s s i o n  and no t  f a c tu a l .  It is  p o s s ib le  th a t  the le s io n  
m ig h t  have  b e en  found a t  th a t  t im e  and the p a t ie n t  sa lv ag ed . 
C e r ta in ly  the  p r o g r e s s i v e  n a tu re  of h e r  sy m p to m s  should have 
a l e r t e d  the  m e d ic a l  a t te n d an ts  to the p ro b a b i l i ty  of the  d ia g n o s is  
of g a s t r i c  c a n c e r  b e fo re  s p re a d  had  o c c u r r e d .
C ase  12. A f if ty -n in e  y e a r  old m an  gave a h i s to r y  
of d y s p e p s ia  of m o re  than  tw enty  y e a r s '  d u ra t io n .  A change in 
h is  sy m p to m a to lo g y  o c c u r r e d  w ith  the o n s e t  of v o m itin g ,  w e a k n e s s  
and w e ig h t  l o s s .  A g a s t r o - e n te r o s to m y  w as  done . T h re e  y e a r s  
l a t e r  he w as  r e f e r r e d  to the C a n c e r  C lin ic  w ith  w id e s p r e a d  
m e t a s t a s e s  f r o m  p r i m a r y  g a s t r i c  c a n c e r .  The a n a s to m o t ic  
l in e  of the  g a s t r o - e n t e r o s to m y  w as  invo lved  in tu m o u r .
C o m m e n t : It is  p o s s ib le  th a t  the  g a s t r o ­
e n te r o s to m y  w as  done a t  a t im e  w hen the le s io n  w as  confined  
to  the s to m a c h . No note  of g la n d u la r  in v o lv e m e n t  w a s  m ade  
a t  the t im e  of th is  o p e ra t io n .  A dequate  g a s t r i c  r e s e c t io n  a t 
th is  t im e  m a y  have g iven  the p a t ie n t  a r e a s o n a b le  chance  of c u r e .
OTHER REASONS
1. P a t i e n t  r e f u s e d  t r e a tm e n t .
T h e re  w e re  fou r  p a t ie n ts  a l l  w ith  h i s t o r i e s  of 
s h o r t  d u ra t io n ,  w ith  a p p a re n t  lo c a l i s e d  d i s e a s e  in the  s to m ach  
who r e f u s e d  to have t r e a tm e n t  and who d ied  a t  in t e r v a l s  of 
th r e e  d a y s ,  n in e te e n  m o n th s ,  tw en ty -n in e  m o n th s  and t h i r t y - 
one m o n th s  a f te r  be ing  seen  a t  the C a n c e r  C l in ic s .  T h e re  is  
ev id en c e  th a t  a l l  of th e se  p a t ie n ts  could  have  been  sa lv a g e d  had  
they  p e r m i t t e d  the su p p o rtiv e  and e x c is io n a l  t r e a tm e n t  o f fe re d  
to th e m . The p a t ie n t  who lived  only th re e  d ay s  a f te r  be in  g 
s e e n ,  d ied  a s  the d i r e c t  r e s u l t  of a h a e m a t e m e s i s .  A utopsy  
r e v e a l e d  c a n c e r  a t  the p y lo r ic  end of the  s to m a c h  w ith  no e x t r a  
g a s t r i c  s p r e a d ,  lym ph  node in v o lvem en t o r  o th e r  m e t a s t a s e s .
2. C a n c e r  involving the c a r d ia .
T h e re  w e re  s e v e r a l  p a t ie n ts  in the s e r i e s  who had  
c a n c e r  involv ing  the c a r d ia .  M any w e re  seen  a t  a t im e  w hen 
o e s o p h a g o -g a s t r e c to m y  and to ta l  g a s t r e c to m y  w e re  p r o c e d u r e s  
w h ich  w e re  not s e r io u s ly  c o n s id e re d  in the t r e a tm e n t  of g a s t r i c  
n e o p la s m  b e c a u s e  they  w e re  a s s o c ia te d  w ith  such  a h igh  m o r t a l i t y  
r a t e .
Two c a s e s  did o c cu r  w ith in  the p e r io d  w hen th e se  
p r o c e d u r e s  w e re  c o n s id e re d  ap p licab le  and p r a c t i c a l  in the 
t r e a t m e n t  of g a s t r i c  c a n c e r .  N e i th e r  c a se  had  ev idence  of 
e x t r a  g a s t r i c  s p re a d  or lym ph gland m e t a s t a s e s .  One p a t ie n t  
d ied  p o s to p e r a t iv e ly  a f te r  abdom ina l e x p lo ra t io n .  A utopsy  
re v e a le d  the c au se  of d ea th  to be p e r fo ra t io n  of the o e so p h ag u s  
a p p a re n t ly  p ro d u c e d  by the g a s t r i c  suc tion  tube . The c a n c e r  w as  
confined  to the s to m ach  and th e re  w as  no o e so p h a g e a l  s p r e a d .  The 
re g io n a l  ly m p h  g lands  w e re  no t invo lved  in tu m o u r .  The second  
p a t ie n t  su rv iv e d  fo u r te e n  m o n th s  a f te r  e x p lo ra to ry  la p a r o to m y .
3. U n w a r ra n te d  d e lay  in r e f e r r a l  fo r  t r e a tm e n t .
Two p a t ie n ts  w e re  o b s e r v e d  by th e i r  d o c to r s  o v e r  
long  p e r io d s  of t im e  a f te r  c l in ic a l  h i s to r y  and X - r a y  f ind ings  
po in ted  to a  d ia g n o s is  of c a n c e r  of the s to m a c h .  N e i th e r  p a t ie n t  
w as  r e f e r r e d  fo r  t r e a tm e n t  un ti l  th e re  could  be no hope of c u r e .
The f i r s t  c a s e  had  a h i s to r y  of d y s p e p s ia  fo r  m o r e  
th an  th i r ty  y e a r s .  Change in sy m p to m ato lo g y  o c c u r r e d  w ith  lo s s  
of w e ig h t  and o n s e t  of d i a r r h e a .  H is  s to m a c h  w as  X - ra y e d  a t 
th i s  t im e  and g a s t r i c  c a r c in o m a  d ia g n o se d .  One y e a r  l a t e r  
X - r a y  c o n f i rm e d  th is  d ia g n o s i s .  D u rin g  the n e x t  fou r  y e a r s  
s e v e r a l  ad d it io n a l  X - r a y s  of s to m a ch  w e re  tak en  w ith  r e p e a te d  
c o n f i rm a t io n ,  b u t  d u r in g  th is  t im e  the p a t ie n t  w as  given m e d ic a l  
t r e a tm e n t  on ly . A utopsy  r e v e a le d  a po lypoid  c a n c e r  of the  
s to m a c h  w ith  l iv e r  m e t a s t a s e s ,  b u t  no ly m p h a t ic  g lan d u la r  
in v o lv e m e n t .
The second p a t ie n t  w as  a lso  in o p e ra b le  a t the 
t im e  he w as  r e f e r r e d  to the C a n c e r  C lin ic .  He had  had  
con tinuous  m e d ic a l  t r e a tm e n t  fo r  fo u r  y e a r s ,  d e sp i te  the 
X - r a y  ev id en ce  of a m a lig n a n t  g a s t r i c  u l c e r .  It is  no t  known 
w h e th e r  th e r e  w e re  m e t a s t a s e s  a t  the t im e  of h i s  d e a th ,  bu t 
i t  w ould  a p p e a r  r e a s o n a b le  th a t  fou r y e a r s  p r io r  to h is  d ea th  
h is  g a s t r i c  le s io n  would have  b een  r e s e c t a b l e  and th a t  the 
p a t ie n t  m ig h t  have had  a chance  of c u r e .
It i s  n o t  p o s s ib le  to a s s e s s  to w ha t e x te n t  the 
five  y e a r  s u rv iv a l  r a t e  would have been  in flu en ced  h ad  th e se  
o p p o r tu n i t ie s  n o t  been  m i s s e d .
The g ra t i tu d e  of m o s t  m e n  i s  b u t  a s e c r e t  d e s i r e  
of r e c e iv in g  g r e a t e r  b e n e f i t s .
L a  R ochefoucau ld
A s u rv e y  of the c l in ic a l  d a ta  f r o m  a la r g e  n u m b e r  
of p a t ie n ts  such  a s  h a s  b e en  p r e s e n te d  in th is  
m o n o g ra p h  would not have b een  p o s s ib le  w ithou t 
the  h e lp  of m a n y  of m y  f r ie n d s  and c o l le a g u e s .
I am  indeb ted  to D r .  M u r ra y  A c k e r  and the s ta ff  
of the  R e s e a r c h  and S ta t i s t i c s  D iv is io n  of the 
S ask a tch ew an  P u b lic  H ea lth  D e p a r tm e n t  and to
I
D r .  A . J .  P h i l l ip s  of the  N a t io n a l  C a n c e r  In s t i tu te  
of C an ad a  fo r  the s ta t i s t i c a l  a n a ly s is  of the d a ta .  
D r .  D . Van She ltinga  and D r .  Jo an  Nicholl 
c o o p e ra te d  in the co l le c t io n  of d a ta  c o n ce rn in g  
b en ign  g a s t r i c  u l c e r s  and ABO blood g ro u p s ,  
r e  s p e c t iv e ly .
F in a l ly  m y  th an k s  a r e  due to M is s  I r e n e  M cD ougall 
f o r  the  v e r y  e f f ic ie n t  p r e p a r a t io n  and check ing  of 
the  m a n u s c r ip t .
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